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H E Civcnit of the Earth and Sea ( as the Circumference of every Circle) con- 
tains 360 Degrees, by which Degrees the diftances thereon aremeaſured, fo that 
_ the knowledg of the quantity of ſuch a Degree is our bnown Meaſures, is 4 
fundamental Principle in Coſmography and Navigation, as #pon which is 
grounded the Rechouing of the Ship's way, or diſtance run, For though a Ma- 
vYiner, being in bis Voyage on the vaſt Ocean, hath ſometimes three things to certify him where 
he is, and how to ſhape his Courſe to his defired Port, namely, his Latitude, Courſh, and 
Diſtance ; and ſometimes a fourth, namely, ſome near conjeffure of his Longitude by the Va- 
+iation, or otherwiſe; yet oftentimes (as in cloſe Weather ) he bath nothing but bis Courſe and 
Diſtance ; otherwiſe only his Latitude aud Diſtance is bis chief Guide in falling in with his 
intended Port, T know it is uſual to allow near 5 Fathoms, or 41 2 Feet to a Knot, and 
ſo mary of thoſe Knots as rus out in half a Minute, ſo many Miles they account the Ships way 
fo be in an hour. Azad if in half a minute ſhe run 41 + Fett 5, thenin 60 min. or an hour, ſhe 
runs g000 Fitt and thus they acconnt $000 Engliſh Feet, or 1000 Pacts, to be a Mile, 
and 60 of thoſe Miles to be a Degree, ſuch as the whale Circumference in any great Cireleis 
g5o But how is this known to be true 2 If it be anſwered that it is known to be ſo by Expori= 
ence : then I would know ſurther by what Experiment this was found to beſo ? Where, and 
by whom made ? I preſs this ſo much the rather, vecauſ? T am perſwaded we hav? at this day 
as many excellent Navigators in this Kingdom, and as great Voyages performed, as from 
any other place in the World ;, and I ſhould be glad to bear of the experimental Reſolution of 
this Problem by ſome of them, though it were but in running 8 01-10 degrees near the Mcridi- 
an : for ſo 1 doubt not but that which I have bere written thereof, would receive farthrr Cone 
firmation, and better Entertainment, then haply it will now, veing ſo much different from the 
common Opinion 3 and the Arts of Navigation ana Coſmography, would be much more 
pirfedted in a (hart time, For one Error ( as 4 frultful Mother _) is oftentimes tha cauſe of 
more 3 and the remouing of one is the occaſion of removing others, eſpecially when they do mu- 
tually ſupport one another. As we ſhall here ſhzw how the E»yor bn the projetfion and uſe of 
the common Sea-Charr, is ſuppoſed by this Error of accounting only 300000 of our Feet to 
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farely that had fallen long ſince, being ſo manifeſtly convinced, if it bad not been upheld by this, 


greg ;. and this in like ſort upbeld by that, ſo that they will ſtand or fall tozether, And 
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For the confuting of that ('T mean the common Sea-Chart) it was ſufficient to know that - 
the Earth and Sea make one Spherical Body, But in diſproving and rectifying this, it 4s n= 


ceſſary to know moreover what is the quantity of that Sph:rical Body, And to that end, it 


was mceſſary to make a ſenſivle application of our knows Mea/ures to a determined part ofthe 
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6. CHAP. It 


The common Opinion touching the-Compaſs of the Earth, andr 
; Quantity of a-: Degree of the ſame. g 
' T is a common received Opinipn-in- England (and the like js jn-- 
. Other places) that allowing 5 of our Engliſh Feet to a Geometricat-: 
Pace 3 a thouſand of thoſe:Paces make an Italian-Mile,. and 60 of-: 
* thole Milesin any great-Circle, upon the-Spherical-Surface of thes 
Earth aud Sea,..make a Degree-:- and-thus-it is ſuppoſed, that a De=- 
gree Contains 60.Miles; or 60000 Paces, or 300000 of. our Exgliſſ 
Feet, and.by ſuch Miles do Mariners in their Voyages by Sea keep theiz-. 
Reckonings.. And becauſe the whole Cireumference of a Cirdle js 760- 
Degrees therefore the Compaſs of the-Earth, according to this Opinion; }. 
ſhould be 2 1600 ſuch Italian Miles,or 21600c00 Paces,or 408000000:.: 
of our ExgliſhFeet. Whence-this Qpinion came, or upon what Expe=- 
riment it ſhould be grounded, Eeannotcertainly fay: may feemsto bes: 
taken, or rather miſtaken, .from Ftole;my, who faith, there-are 500 Sta, 
drums.m a Degrees, the ſame was betore aftuined by Marin Tyriue,. of * 
whom Prolemytipeaking inthe r1th Chapter of his tirſt Book.ot Geogra+ 
by; bath thefe words, Sed i» hoc quoque rette fentit. partemunamqualium-« 
ef Circulits Adaximus iriC entorum ſe xagaut A. quingentainterra-conſtitue , 
exe Stadia, 1d enim confeſſis dimenſienibus. conſonum exiſtit,, Now as: 
Siadrarm not only. amongſt the'Grecks, : but as appears.by Herodorws.,.., 
amongli alt-cther Nations of Aſa, and-in Egypt; did .contilt. of 600. 
. Feet, .or 400 Orgay's, an Orggycontaining, 6 Feet, or ACubits,,,as.08 #1 
_ - Bathow Ib. thefarne alla is oldified by Svidanand gathers: Spthats:. 
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'Degree containing 500 Stadimms, and every Stadium 600 Feet,it follows 
that a Degree mutt contain 300000 Feet, gxaQtly agreeing in number 
with the common received Opinion in England, which therefore may 
{ſeem to be hence derived; and would alſo receive much Confirmation 
hereby (he being an Author of ſuch approved Credit) if it could be 
approved that our Engliſh Feet were exactly. equal to the Egyptian or 
Alexandrian Foot, where .Ptolomy wrote, - Otherwile that being true, 
that ſo maniy of their Feet make a Degree, it will follow, that if ours be 
greater, there be fewer of them contained in a Degree 3- if leſſer (as un- 
 doubtedly they are) there muſt be more of them contained in aDegxee. 
-Philander, in his Commentary upon the third Chapter of the third 
Book of  Yitruvias, hath exprefled the quantity of the ancient Roman 
Foot, where (by a competent allowance for the ſhrinking of the Paper, 
. being printed wet) it may probably be gathered that it was ſomething 
longer than our EngliſhFoot, But the Alexandrian and Egyptian Foot 
was much greater ; tor, according to Hers Mechanicus, 5 Alexandrian 
Feet were equal to 6 Roman Feet : ſeeing the ancient Roman Foot was 
ſomething greater than ours, the Alexandrian muſt needs be much grea- 
ter than ours. So that whereas Ptolomy ſaith, there are 500 Stadiums 
ina Degree; and, as we have thewed, a-Stadinm did conlift of 600 
Feet, theſe being Egyptian or Alexandrian Feet,” as it is moſt proba- 
ble, being the place where Ptolomy lived ; there muſt be a far greater 
number of our Feet: in a Stadium, and 1o in a Degree : whence it-is 
evident, that there is no {ufficient footing for this common :Opinion in 
_.the Aﬀertion of Ptolomy, | 
| Neither doth the Practice and Experiment of Mariners in their 
Voyages at Sea prove itz for there is no Reckoning or Experiment at 
Sea ſet down by any (that I have ſeen) fo confirm it. - And tho it be 
true, that in failing between two placcs that lie near to one, and the 
4ame Paralle), they ground their-Reckoning chiefly upon this Suppoſiti- 
-oOn, - that 300000 of our Engliſh-Feet make a Degree, yet can they fel- 
dom or never by thoſe Reckonings difcern the Error, the rather for that 
:they have been, and for the moſt part are ſtill kept upon the plain or 
Eommon Sea- Chart, which makes a Degree m any Paralle] equal to a 
Degree in the EquinoGtial, and ſo makes a Degree in any Parallel to 
coman-. 3000c0' Feet: And-it is true, -that in ſome Parallel! a Degree 
doth+cortain only- 360000-of ovr Engliſh Feet 3 namely, about that 
parallel which 4s in Latitude 35 deg. (as we ſhall turther ſhew hereafter) 
Hear unto which have the principal of- our Eafiern and Weſtern Voyages 
been made. -- And #hus, tho-this opinion-of- 300coo Feet iar a Pegree, 
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and the-Projetion of the common Chart, be both erroneous; yet, be= 
cauſe the Error of the one-doth ſomething falve the other, they could not. 
be fo ealtly difcern®d by Experience only. N10 ELL 0 
This opinion of 300000 Engliſh Feet to a Degree, may ſeem alſo- 

to be-ſomething contirmed by an Obſervation made by our Country- | 
man Mr. Edward Wright, upon Mount Edgcomb near Plymenth, of the 
Semidiameter of the Earth, which he hath ſet down in his Book, Of 
the Correttion of Errors im Navigation, Chap. 15; where he finds the 
Semidiameter to be 18312621 of our Englith Feet : 'whence-it may be = | 
gathered, that ina Degree of a great Circle of the Earth, there ſhould 
not be full out 320000 of our Feet. But the way by him then uſed, 
tho it was very fit for the end whereunto he there applies it ; namely,. 
to find the-dipping or depreſſing of the apparent [Horizon beneath the 
true, according to the. height of the Eye above the Water z' yet will 
it ealily be granted to be no exact way for finding the Semidiameter, 
and conſequently the Eircumference of the Earth, or the quantity of a - 
Degree on the ſame 3 and ſo he ſays there, that he uſed that way, becauſe 
he wanted opportunity to put in practice a more-exa&t way. Wherefore, 
for the further ſatisfaction of: my ſelf *and others in this' Point, and* 
"chiefly for the-neceſſary uſe it hath un the PraQtice of Navigation, T have - | 
made the Experiment following, that ſo the quantity of a Degree, and 
of the whole Compaſs of the Earth, might at- leaſi-wiſe- be nearly: 
known m-our Engliſh Meaſures, _ b: 
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CHAP IL 


An Experiment made for finding the quantity of a Degree, 
and ſo the Circumferences of the Earth and Sea in-ours 
known. Meaſures. EE YOU DEees 
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'Aving occaſion to-be-in-the City of York about the begitming.- 
of Fune, Arno 1635, 1 made-there feveral Qbſervations of - 

 £M the Meridian Altitude -of the Sun, the laſt; of -which was - 
made the #1: of June 3 the Sky. was: every of thoſe days ſamething 
overcaſi at Noon, yet not ſo much but that an Obſervation-.might be. 
made to a near-{cantling : And becaule the laſt. of thoſe;Qblervatians is © 
moſt ht for the preſent occalion,. and that day was3s clear-ay any-of ther - WW 
other, we will hece eſpecially make ule of that,, being, as. WHoweth... - Li 
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Me of the Gity of Tork,] of the Meridian Altitude of the Sun, by an Arch 
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| made an Obſervation near the mid- 
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pon the 1 1th of Junty-1635, 


of .aSextant of more than 5 Foot Semidiameter, and found the appa- 
ent+Altitude of-the-Snn that Day-at Noon to be 59 deg. 33 min. 


_ ... Fhadalfo,formerly upon the 11th of Fine, Anno 1653, obſerved in 
- the City of . Londen, near the Tower, . the apparent Meridian Alritude 
'of the-Sun, ; and-found the ſame be 62 deg. 1 min. *© SED 


. :And ſceingthe;Sun's Declination upon the 11th day of Tune, 1635, 
.and;upon-the 66þ day of Fung: 4633, was one and the ſane, without 
.any ſenlile; difference 3 and becauſe theſe Altitudes differ but little, we 


fhill not need to-make any alterat.on or allowance, in reſpec of Decli- 


mtian;: RefraQtion, or Parallax : Wherefore ſubtraQing the leſler ap- 
pareut Altitude, namely 59. deg.. 33 min. from the' greater 62 deg. 
'x min; thege remains.2 deg. 28 min. which 1s hedifiicen'e of Latt- 
tude of theſe two Cities, namely,” of London and Tork, 

Alſo by the aforeſaid. Obſervation made in York, it appears that the 
Latitude of. that City is 53 deg. 58 min. almo?. | 


* + But to-0up,purpole :, Coming at that time from then to:London, I 


Fuxthex found by meaſure, thad the Parallel of Tort is from the Parallel 
of -:London:9:149 Chains 3 every Chain being 6 Poles, and every' Pole 
[36> 4; guar Engliſh Feet 3 that is, every Chain 99 Feet. (Afﬀtcr. what 
ananger:l found this to be fo, we ſhall further expreſs hereafter :) But 
thus, as I fay, I found that Tork, is more northerly than London by 
9149 Chains : And before we have noted that theſe two places differ in 
F.atirode-2-dex;-28- min; thereforeit foHows, that'2 deg. 28 min. of 
the Meridian of the Earth-and Sea, is equal to 9149 Chains: And if 
accordingly we would know how many of theſe Chains are contained in 


.1.deg. we m3y.tind that by che Rule of-Proportion, tt reducing the 


-grees, into Minutes > ang then ſay, FL. 
Ix*S. Ln% S232 f# vc Ss MN \ 4% w 33 = x” \ - # "*% 


If the ditference of Latitude ——— —— £48 90: ar. 7783974. 
give ſuch a number of Chains, ————— 9149 3.96137 
- :.7Fhen :3/ Degree, that is ——— ——— ——60 .'. 477815 
-gives: of ſuch /|Ohatns————— -—————— 3709 _- 3.55920 

and:ifomewhat!morez namely: 5 Feet, which reduced into Feet, make 
:367'£96:; : that; is;| 367 200 Feer ina; Negree,, lacking'\4 Feet, which 


-hete wenregavd not, - ; , 9) $4 4 k<iderd i. \ i. #8 < $44 3} 4 & #4 
nent. it is evident, : that' one:de- 


2. >Thus ther mocording, to this Experiment: it 
<giee:of a greatCircle meaiured on.the Earth:is near 367200 Feet, which 
uw oor» Poles of 1457 Feet, is: 22254 Poles, and about one.half; and . 
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theſe reduced into F167 at 40 > Poles to the Furlong; ks 556 Fur- 
Jongs and'14 Poles : and laftly, theſe reduced into our Englith Miles, 
of 8 Furlongs to a Mile, make 69 Miles, and 4. Furlongs 14 Tis that 
is 69* Miles and 14. Poles in a Degree. 

And hence, according to the moſt approved Hypotheſis of the Sphe- 
Tricity of this Tereſtrial Globe, we may. find the Compaſs of it as tol- 
JR, Bat hrit, you may note, that we ſpeak not here of the Com- 
pals of the Earth in any- Parallel, or leſſer Circle deſcribed upon any 
fide thereof, that being various ( xccording to the difierent-diftance of 

thoſe Circles trom their Poles) but of the Compals taken in the middle 
or greateſt Thickneſs of the Globe 3 namely, in any great Circle, ſuch 
as divide the whole Globe into rwo equal parts, of which kind are the 
Equinoctial and all Meridians, &c. this being properly the Perimeter 
Or Cont. s of a Spherical Body. 

Now fecing a Degree is the 360 part of the Circumference of a Cir- 
cle (for any Circumference being divided aQtually, or by ſuppolitions 
into 360 equal parts, thoſe parts are called Degrees).if we can hnd 
how many Feet, Paces, Miles, or other known Meaſures are contained 
4n one of thoſe Degrees, then ſhall we eaſily conclude how many of the 
fame known Meafares are contained i in the whole Circumference: But 
by the former experiment we-tind, that in one deg. of a great Circle 
on the Spherical Superficies of the Earth, there is contain'd 367200 
Feet ; therefore it is evident that 360 times 367200 Feet is the com- 
pals of the whole : wheretore multiplying 367200 by 360, the |Prg- 
duct is 132192000 Feet, which reduced into Poles, is $01 1636 : and 
theſe reduced into Farlongs, are 200290.F arlongs 36 Poles ;- And laſtly, 
theſe reduced into Miles, are 25036 Engliſh Mil eS, and ſomewhat more, 
for the Circuit of the Earth and Sea. 

If further, we deſire the Diameter and Semidiameter of the Earth. 
Foraſmuch as it is proved by Archimedes, that the proportion | of the 
Circumference of a Circle is the Diameter theieof almolt, as1,22, to 7:: 
Therefore by the Rule of propermyn, as 22 to 7, 10 is the Circumte- 
rence of the Earth to the Diameter thereof { _ So that multiplying the 
Circumfercnce of the Earth, . namely 1321 92000 - Feet by 7, and di- 
viding the Product, namely 925344000 by 22, the Quotient, namely 
42061091, is the Diameter of the Earth j in Feet, the half whereof, 
namely 21030545 Feet, is the Semidiameter of the ſame, being 
21 Millions of Feet, and ſomewhat moxe :* theſe reduced into Evglifh 
Miles, as before we did the Circumference, ſhew the Diameter of the 

Earth to be 7966 Miles, and Lomewhat more, and the Sem: diameter 
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3983. And thus we have the Circumference, Diameter, and Semi- 
diameter of the Earth, as alſo the quantity of a Degree: of the fame 
Circutnference, in known meaſures of Feet, Furlongs, and Miles, &c. 
There are only two things here which may ſeem doubtful; namely, the 
Experiment it {elf, and the Hypotheſis of the Sphericity of this Terreſtri- 
al Globe, confifiing of the Earth and Sea ; for theſe being admitted, 
the Meaſures thence deduced, as before, will neceſſarily follow. 

Now touching'the Experiment ; I confeſs, that to have made it fo 
-exa&k as were 'requilite, and in all Points, ſo as I ſhall ſhew in the 
Chapter following, would have required much more Tine and Ex- 
pence than mine Ability would reach unto: Yet having made Obſerva- 
tion at York, as aforeſa(d, I meaſured (for the moſt part) the way from 
thence 'to London, and where I meafured not, I paced, (wherein, 
through Cuſtom, I uſually come very near the Truth). obſerving all the 
way as I came with a Circumferentor all the principal Angles of Pofiti- 
on for Windings of the Way (with conventent allowance for other leſ- 
ſer Windings,” Afcents and Deſcents) and thete 1 laid not down by a 
ProtraQor after the ufual manner. but framed a Table much more exa&t 
and fit for this purpoſe, as we ſhall after ſhew 3 fo that I may affrm 
the Experiment to be near the Truth. 

Touching the Hyporheſis, that the Earth and Sea make one Spheri- 
cal or round Body, it is generally agreed upon by all the principal Phi- 
loſophers, Aftronomers, Geographers, and Navigators, Ancient and 
"Modern > Some Reaſons demonſtrative for the Confirmation thereof 
may be theſe. 

Firſt ; The Eclipſes, eſpecially of the Moon, which are cauſed by 
the ſhadow of the body of 'the Earth, being interpoted between the 

Sun and the Moon, and foraſmuch as this ſhadow doth fall upon the 
Moon always, and upon every fide circular, and fo appears to us 3 it is 
manifeſt by the Opticks, that the Earth from whence it proceeds is a 
Spherical Body. Es 3 ns: 

Secondly 3 likewife the Eclipfes f the Sun, which are cauſed by the 
interpoſition of the Moon between the Sun, and thote places where it 
appears Eclipſed 3 I fay, it could not be determined when, and in what 
place ſach an Eclipſe ſhould appear, and where not, it the Form of the 
Earth were:not known : but ſecing the places:where ſuch Eclipſes -hap- 
' pen, and where not, 'may be, 'and are u/ially determined, and that 
upon this Ground, that the Surface of the E:rth is (pherical, it is thence 
alſo ratihed to be a Truth. 

Thirdly ; The'Sun, Moon, and'Stars do rite and ſet, and are "or 
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- the Meridian ſooner to thoie that are reſident in the Eaſtern Parts, than 
to others more Welierly, and that na-propottion. an{werabIgto the 
Roundneſs of the Earth, as the Planets and Stars. are upon our Meridi- 
an at Longon {ooner by almoſt 4 hours, than they are to thoſe that in- 
habit the Summer Iſlands, and the Confines of Virginea and New- Eng- 
land: And fo in'Eaft-Ingsa, and other Eaſtern Regions, the Sun and 
Stars are ſooner upon their Meridian than upon ours 3 which is manifeſt 
to be ſo, as by other reaſons, {0 eſpecial'y by the Eclipſes of the Moon: : 
For an. Eclipſe of the Moon hath not in it felt any diverlity of Time, 
being at one and the ſame inſtant without reſpe& of places, yet becauſe 
in the Eaſtern Parts the Day is begun, and it may be far ſpent betore it 
begin in places far weſterly ; therefore ſuch an Eclipſe may appear to 
the Eaſtern Inhabitants toward the end of the Night, which to the 
Weſtern appears in the beginning or middle of the ſame Night with 
them, and ſo the difference will be more or leſs, according, to the differ- 
ent diftance of thoſe places in Longitude. | 

Fourthly 3 Furthermore we ſee, that going or failing to the North- 
wards, we have the Artick Pole and Southern Stars more elevated, and 
the Antartick Pole and Southern Stars more depreſſed, the Elevation 
northerly: increaling equally with the Depreflion foutherly, and either of 
them proportional to the Diſtances which we go: The like happeneth in 
going to the ſouthwards. Beſides, the Oblique Aſcentions, Deſcen- 
{10ns, Occultations, Emerfions, and Amplitudes of riting and fetcing of 
the Sun.and Stars in every ſeveral Latitude, agreeable to the Hypotheſts 
of the Farth's Sphericity. All which could not beſo, if the Earth were 
of any other than of a Spherical Form. 6 

Fifthly ; So if we ſtand upon the Sea-ſhore and ſee a Ship far off 
under Sail, making towards the Land, at firſt we fee only the T op-fails 
or higheſt parts, and witha] do manifeſily behold the Convex Superfi- | 
cies of the Sea as it were raiſed and interpoling her ſelf between our 
Sight and the Hull, or loiver parts of the Ship, till ſhe approacheth 
nearer, and this uniformly every ways altke, and proportionably to the 
ſeveral Diſtances, which doth evidently demanfirate the Spherical 
Roundneſs thereof. 

Sixthly- and laſtly, (to add no more) The Navigations of the ater 
times make it apparent, thoſe eſpecially that have been radc round- ar 
bout the World, as thoſe twa Voyages by our famous Country-men 
Sir. Francis Drake, and Mr. Thomas Cand jb, both which leverally 
failing from our Coaſts to*»the Weſt-Indies, and pailing the Straits of 
Magellane, continued their Courſe Welterly, till they came into thoſe BY 
Og. is B 2 'Parts, _. 
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Parts, which are from us to the Eaſtward, namely, to the Eaft-Indzes, 
and ſoiled. (till Weſtward till they came to Cape bon Eſperance, and 
thence returned into England : -Having failed about the whole Terreſiri- 
al Globe, they found nothing by their Obſervations or Reckonings di{- 
fonant from the uniform Sphericity thereof in all its parts, That they 
cameithort in the number of Days, one, or reckoned the time of their 
Abſence leſs by one: Day and a Night than they which remained at 
home, this further confirms the thing in hand. 

. Yet whilſt we {peak here of the Roundneſs of the Earth and Sea, we 
intend it not ſo ſtrictly as if it were a thing turned round without any 

Inequality. to- its Superticies 3 But as a Bowl or Ball,” though it hath 
{ome Duſt or {mall grains of Sand cleaving thereto, may ftill be faid to 
be round, So, though the Land, Hills, and Mountains be ſomewhat 
caiſed'above the Spherical Superticies of the Sea z and it there ſhould be 
alſo-ſome Valleys or Bottoms more deprefled ; yet ſeeing the greateſt of 
theſe Inequalities have ſcarce any ſenſible proportion of the whole, we 
may well affirm the whole to-be round. 
 . TheRelations made of the prodigious height of ſome Mountains, as: 

. tobe'6o or 70 Miles high, if it be underſiood of their perpendicularor 
* direct height, are fabulous ; the Mount Atlas, recorded by {Gme of the 
Ancients to reach up almeſt to the Moon, and to be as it were a Pillar 
for the Heavens to reſt upon, being meaſured geographically by Era- 
roſthenes, the Perpendicular, or upright height from the top thereof to 
the 'Valleys beneath, was found net to exceed 10 Stadiums, which of 
our Engliſh Meaſure is little more than a Mile and a quarter, -a Stadium 

i, much differing from our Furlong ;. and the like might be ſhewed of 

ners. 

But if we admit the higheſt Mountain-to riſe perpendicularly above 
the Spherical Superficies of the Sea 2 Miles yet ſeeing the Diameter or 
whole Thickneſs of the Earth is, as we have before ſhewed, 7966 Miles, 
this exorbitancy or difference of 2 Miles is of {mall moment 3- yea, if 
there were any Mountain $8 Miles in height upright, yet this compared 
with the whole Thickneſs of the Earth, is little more than one thou- 
fand part thereof; therefore we may conclude, that this Ferrefirial 
Globe, confiting of the Earth;and Sea, is Spherical. We come inthe 
next place i» ſhew by what way of meaſuring we found the Parallel of. 

ork to be diſtant from the Parallel*of Zondon 9149 Chains. And 


o how the-diftance of. the- Parallels of two places may be exactly 
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 A' moſt exa#t way for finding the quantity of the Diamwter and- 
Circumperence of the Eanh and Sea, and of a Degree on: 
the ſame. | 


Do the more fully ſet down the way of making this Experiment; 
that ſo I may give occation to any who are {o nobly minded for a 
Publick Good, as to be at that Charge to make a farther and more . 
exact trial thereof. Now then, the beſt and perfeCtelt way is, to ob- 
{erve.ſo exactly as may be the Summer Solfticial Altitudes of the Sun at. 
two places, ſo far diſtant aſunder, and lying {o near North and:South - 
each from other, with ſo direct and tair a way betwixt them as conveni- -_ 
ently may be choſen : Suppole for Example, Chriſt-Church and Ber 
wick. or ſome other place in the fartheit parts of Scotland; for the far-- 
ther theſe two places are each from other, the more perfectly may this- 
buſineſs be performed. Then meaſure as truly as is poflible,. and ſet 
down in- a Book all the way between thoſe two places, with all the 
Windings, Afcents 'and- Delcents that are therein, whereby with the. 
help of the enſuing Table, you may eafily and exactly find how much 
the one place is more ſoutherly than the other: For this purpoſe the 
plain Table is not the fitteſt Inſtrument, or rather a Theodolite or Per 
alter, or ſome other of that kind, oblerving diligently the Variation- 
off the Needle. The Chain may: be 6 Poles long, or rather 100 Feet... 
and the Table fitted accordingly (but the Table tollowing is for Poles ) 
if it ſhould be much Tonger, it would be-too heavy. 
The High-ways are commonly crooked; yet becauſe of ſundry Obſtas * 
cles and Impediments which are incident out of the way, .and beeaule- 
a Man cannot certainly at firti direct himfelt the neareſt and beſt way to - 
the place intended, it would be expedient to meaſure the-diſtance as a--- 
foreſaid 5 firfi in the High-ways leading from the one to-the other, and < 
then in the neareft and beſt way- that-could be- choſen between them 3 - 
and fo if any notable Error happen in the one, 1t may be diſcover'd and - 
amended in the other, The, form which I obterved in ſetting-down 
| the Meaſures and Angles was according to this Example, . 
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It is to be underſtood, That the Table here following was before 
calculated to ſerve inſtead of a Protrattor for a Circumferentoy, or 0- 
ther graduated Inſtrument, and for a Chain of 3 Poles, which for the 
moſt part I uſe; yet it may very well be applied to a Chain of 6 Poles, 
(as in this bufineſs it was) reckoning every Chain to be two, &c. And 
thus for every ten Chains of 6 Poles to a Chain, I make two Strokes, 
Genifying 2 Changes, or 20 Chains3 and if there be any odd Chains, 
for thoſe I ſet-a Figure in another Line next below 3 and it moreover a- 
ny odd Poles, whether one or two, for thoſe 1 ſet anothes Figure in a 
third Line below. 

Thus the laſt entrance before-going, being S. E. 5 Degrees, 
——H#H#HH— lignihes that the Line upon which I went, was from the 
South-part of the Meridian to the Eaſtwards, making an Angle with 
the Meridian of 5 deg. the 9.Strokes lignify 9 Changes, or 96 Chains 3 
the Figure 5 ſignifieth 5 Chains, and the Figure 2 two Poles. 'So that 
It is to be read thus, South-Ealterly 5 Degrees, 9 Changes,. 5 Chains, 
and 2 Poles; and the like is to be underſtaod of the reſt. But for 
the moſt part having liberty of Ground, IT end the meaſure of 


every Line, either with a whole number of Changes, or at leaſt 
' of Chains. 


And thus proceeding all day, towards the Evening, or when elſe 
I have time conven'ent, I reduce all theſe Diſtances, upon what Lines 


or Angles ſoever they be, to Diſiances North or South, Eaſt or Weſt, 
as here appeareth, 
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We will explain the laſt, and ſo the reſt may eaſily be underſtood 3, 
S.E. 5 deg. tht mt— 5- 2. Here becauſe I have S. E. the numbers 
taken out of the Table muſt be put in the Columns entituled South and 
Eaſt. Then in the Table under 5 deg, I look for 9 Changes, and find 
againſt it 2690, . and in the adjacent Colamn under the Complement: 
thereof 235, and becauſe S. E. 5 deg. is leſs than 4.5 deg.. that is nearer 
to the South than to the Eaſt, I put into the Column, entituled Soxth: 
2690, and in that entituled Eaft 235, then again in the ſame Tabular 
Column under 5 deg, I find againſt 5 Chains (cutting off a Figure, be- . 
cauſe 5 Chains is but the tenth part of 5 Changes) 149 to be put in. 
the South Column, and 13 tor the Eaſt Column. 

Laftly Again 2 Poles I find for the South Column 20, and for. the- 
Eatt 2 ; and thelike is to be underſtood of all the reſt. | 

Now ſuppoting this laſt to be a place, whoſe Diſtance and Situation: 
from the firſt is required 3 1 ſum up the Columns ſfeverally, and of the 
North and South Columns fubtract the lefler from the greater, and fo 
of the Eaft and Weſt Columns ; and fo it will appear how much North. 
or South, and how much Eaft or Weſt the Jalt place is from the firſt, 

As in this Example, we hind the firſt place to be to the ſouthwards of! +- 

the firſt 1628 Poles, tor the laſt Figure may be cut offi, being a LE wy 
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wy Table only for wi more er Sg or © may | be + a Fradtion, and ſo. I 
_ 4t is 1628; ; 5 Poles likewiſe, the laſt place is to the Eaſtwards of the 
.firſt 452+ Poles 3 and thus I proceed all the way, + 

Now couching the Angles of Aſcent and Deſcent of Hills ar Val- 

leys3 to have obſerved them. exactly would have required more Time 
_and Charge than I could of my ſelf beftow, yet I made allowance tor 

_ Auchofthemas were of moſt moment : he that would obſerve them all, 
may either make 2 or 3 Columns more, or keep an account of then 
apart by themſelves. But if he intend no farther ule of them, but to tind 
_ . the nearelt diſtance he need not ſet them down, but make allowance for 
.them on the ground, keeping his diſtances intire without Fractions. 
As, admit I obſerve the Aſcent from a Valley to the Brow of a Hill 
-to be 14 deg, above the Level or Horizontal Lime, and that meaſuring, 
I tind the dittance tobe 3o Poles ; I turn to the Table.and under 14 deg, 
and againſi 10. Chains, "1 find 2911, and 726, ſhewing that the Level 
.or Horizontal Dittance from my tiation to that brow is only 29+;., Poles, 
.and that the height of that Brow above the level Line is 7;3< Poles : 


But finding thus, that the Hypothenuſal being 30, the Baſe or Level-Line 


.15 but 29+ af * that is, leſs by +5? ; becaule I would avoid this Fradti- 


on, Iadd to the end of the fore fad meaſure of 30 Poles upon a level- 
Line. +55 of! a Pole, and then I may account my felt diſtant From the 


place in the Valley where I made Obſervation 30 Poles in a Level or 
Horizontal Line, and fo {et down the diſtance wxthout a Fraction : the 
like 1s to be underſtood of all the other Aſcents and Deſcents. 
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Andes + find-the phice” 
more Eafterly than the-place from which 1 meafured, | 
by 102 24 Iles, and ſomewhat more. And in like 
. fort m he foand all -the. other numbers an 4. i ut 4 
is Table; _ having thus ; GE RERR. bot every! og to | 
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to the Chain, is 100 Chains, or ten ina Y finds | 
ing that in. ten Changes upon this deg.. the difference 
loucherly i 28+ 4. Poles it mſt-be for Rye Chili - 
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for three, Changes thrice fo much, that | is, the ſai of the two TIER 7 

$45, and{oby Addition only yoa triay-tmd the reſt; as inthis 

Table. which I ſhall-need to profecute no further. And thus you. 5 
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:, or forahy oth, Om ach'y 
t may b : bjedted, That howſoever this . hp cxue in Plain 
Slee *yet NE sianglcs here wiſed are ther {Ry nor Spherical:; 
a Plain angle is he, of three right. Lines, a Spherical of 'thice 
HEE great Circles: But, in this the . three lides 'are - of; ſeveral 
ETERLS namely, one (ide is an Arch of .the Mcridian, and ſo of a 
"peat Circle ; - another an Arch of a Parallel, and fo of : A leſſer Circle ; 
| the third ſide, or Hypothenuſal, being the Rhomb, is no Arch of a 
. Circle, but a Segment of an Heliſpherical Line, _ 
© ir But:-anſwer, That notwithſtanding this:may *be ſpeculatively CON» | 
;  caived;. and fo demonlirated to-be.no Plain- Triangle) yet'in fo ſmall 
Ditlirices_as. theſe which here we ule, there can be'no ſenfible, nor 
"ſcarce any numerable Difference. Yea, the diſtance between two'Pa- 
. rallels by the Rhomb and Diſtance given (being the thing hexe chiefly 
»aitfied at) is very exaQly found by this Rule, as befote we have ſhew- 
164; and as'is more fully demonſtrated by Mr.” Wright, in the twclfh 
. Chapter of his Book, Of the'C orreftion of Errors an Navigat 
'Whetice we may conclude, that the parts of the Meridian ae by 
this Table according to the Rhombs and Diſtances, as we have 193 
ſhewed, do give thetrac meaſure of the Segment of that Meridian i iN- 
'erptel between the: Parallels of the two:places 
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'D, the Differente if Lon tale, Poſh tion, and Difayce of 
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E comenext to ſpeak of the Eatery and Weſterly Difan ances, 
eathexcd 2s before ig {hewyed by theſe Tables, and'to-finid 

F:.Y; thereby. the Difterence of Longitiide 3; and:of thiswe will 
pive an \" Example in. the forefyd Experiments. whereby we hndthat 

| the Diſtance iu Longitude, or the Eaſt Rand WettDitltance berween York, 
and..London, js near.,14000 Poles, :Londohh being ſo-much more Eaft- | 

ery than. York: And before we have foundithat in a degree of the 'Me- 


cidian , and eookegently ut re of: the ii oe HeTS! is neax 
TEN oak? F $ok 3 « | ; "as 3709 | 
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'F Cliins at 6 Poles t to the Chain, and this Tow Poles con- ? 


« Which 2333 3.Chains, for finding, e:Difference Longjtu : 
not to be reckoned. in the Parallel of REN that. © X 
therly 3 neither in the.Parallel of . London, bein g 400 mich Soutiety, 
but in a middle Parallel betwcen both 3 namely, about the-Latitude of - 
$52 deg..45 .min:. . Now tofind what. difference.of Longitude is.an-- 

werable 1 to this 233 3 5 Chains in the Parallel of 32 degy nana 


- 370958 
| 17 into ſich Chains, is 24338: 


As Reins is in: proportion. ho 
to Sine Compl. the Latitude. ſc. 52 deg. .45 min. - $0 : 
| Sois the meaſiite of a degree in the EquinoGtial 3709+ 3.56927 
to. the. ryexjuge of Kdegyor:] m att Parallel | 22457) Y$ 3 35) 24 


| And thus we: od that in the Parallel, -whaſe Latitude-i is! i98 deg 
45, min. . there are 2245+: Chains anſwering to a degree, whereby it 
appears that the. difference of Longitude between York, and; Lu pug 

more than one deg. And. to. hind. how AR DIE, lay again Dy: whe 
Fake ol \Proportion, 3. | dnt: ro 25.0 Eoglodin 


& the - meaſure 'of a Em 2245: V5 "Ya ves" {inns 
15toa degree i in.feconds., 3600 ———— <. 55630 +. 

So is the meaſure given, 2333 : mm mtmmm__m—_— J. 36797 
tothe number of ſeconds, 3743 —t———mmrrmnnmdermmmmnt® Zo 57395: 


Which reduced, :is x deg,- 2-min: 21 ſec. '; And thus we: finidithat - 
Londen doth differ i in Longitude from Tork. 1 deg, 2-Mins 21ſec, beings, 
fo much more Eaſterly. 

Thus having the difference of Latitude, as.alſo-the difference 2 Lower 
gitude- betweur theſe two. places, wewmay! (according to. thes ſecond - 
Problemgof failing by. Mercatgr's Chart) find the Rhomb from'Lomndbaer : 
to Toxk.to-be 14. deg. 20 min. from the North ta the Weſtward 3 that 
is, :North and. * Weſt 3 deg. 51min. Welierly, and the diſtance in 
that Rhomb 9442 - Chains. ; But their diſtance .in-the' High-way,' WM 
Rare 'of tl exxpokedneb, and.unevenneſs ofrit, Was. more by -about. an: 
og the "Ie " oht 12 doneitos, _ omar Places "uot oY 
theſe, but affecting Woe, we paſs that ove, as not much; pertinent - 
tg our preſent purpoſe 3 only expietiing ihe Latit: des of {One of the 


rin. m_ as followeth. . 


” 
A 
” - 
©, 
< "OL. © Þ a 
4 CASTS 5 nA ON wks ae & My 


- We Gnher el] in this Ex Lrtitnng;: hit howſoever: the hum- 
ber of Miles between Ware ll | London, are almoſt the ſame by cſii- 
| apierii hey are by meaſure 3 Fer all "the way: * beſBes from York to 
ave, a tmeaſired Mile confiſting of 320 Poles, is but three quarters 
f x Mile, as the Miles lie by eftitmnation or common account 3 io that 


= where (for the moſt part) three Milesby eſtimation make four 
imbued Miles; and a min. or the 60th part of a'deg. tis: almoft mt 


the middle between them both. So that look how much a meaſured 


= NE cher rb ſo much, or foratwhat motels 2 Mile by efti- 
& - . mation min. for as there is contained ina degree of mea- 
; fared: Mis 65; mt fonewhar more, as we have before 5h {oof 


> the whole Mapof this mani: bemuch 
as" the Latitude of Places ;, for tho ye cannot hence 


y &t 
ms of moſt Parte of ruorrths by their Diſtances ly) cies 
theſc ; but thele things beingrbelides: our ſcope and purpoſe m api | 
we ſhall only compare the Latitude of ſome-principal places; probabl 
Fithered from this Experiment, : with the Latitiides of the fame pla 
asthey -are ſet down by My. Speed in-his- Geographical rtipn'o 
England, that ſuch as Medſe to examine "= inany Pan ma 
know. to which oy" men's lean.” 
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4 | Latitud, Lat, by w | | Latirud. y gong Mug 44s 1 | 
by this | Mr. Sp. | by his | Mr. 5}. 
OC Exper. | Map. WE Fee Exper. | Map. | 
| D. M. | D. M. | D. M. D. M. | 
-Camerbury FI 17 | Fl 29  Nrhogres' 52 Iz F2 36 | 
| Chiceſter 50 48 4 50 JI Huntington | 52 19 | 52 44 | 
Guilford 51 12 | F122 | Stamford 52 33 | 53 04 
Wincheſter | 5103|5111| | Leiceſter 52 40| 53 06 | 
Dorcheſter | 50 40 | 50 44 Lincoln 53 14153 5O 
| we” Hf bj 5 4p "= IM 53 og | 5338] 
V els $1 12 F'22 
| Salihury | 5104| 5112] _— | 53 00 53 32| 
| Reading 5128] FI 42 erby 52 58] 53.30 | 
| London 51 30|5145| | Stafferd 52 52 | 53 22 | 
| Colcheſter | 5158 | 52 16. _— 52 471 53 16] 
| Ipſwich 52 08 |5230| | - eſter _ 53 16 | 53 52 
| Norwich | 52 42 | 5310 | | Lancaſter | 54 101] 54.57 | 
Cambridoe | 52 12 | 52 32 York 193 8 54 44. 
| Hertford | $5149 | 5206 Richmond 1n | - 
| Bedford | 52 08 | 52 30 Yorkſhire | 54 28] 55 18 
| "ag 52 00 | 5220 Ko tl BY ho 
| Royſfor 52 04 | 52 24 all | 53.49 
| Oxford 5146 | 5202| | _ 53 32 | 54 12] 
FMFPEIEMEEH: 
Terefor 2 O07 | $2 27 | 55 © P 
[ ok a 4 6 26 Wencaftle | 55 03] 56 ol | 
Warwick, | 52 20 52 +5 | Berwick 55 54 57 03 þ 
| | | a [ 
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entitule 
ſhould. ke: any m 
thence gathered, wit 
him in words at large, in his Deſcriptions of 


and find ther neely. to agree, except iN the Latit 


* The Latitude of theſe places in the firſt Column TP” are; ſuch as 


are probably ga 
lamn there is ſet 
refſed by Mr. Fohn Speed in his Map o 
d,. The Theatre of. the Empire of Great Britain > 
I have conferred theſe 
h the. Latitudes of the fame Ig ſet down by 
each ſeveral County, 
ade of Berwick, which | 


miſtake in his Map, 


thered from this Experiment. 
down the Latitudes of the ſame places, as tliey are EX- 
f England, (et forth in his Book, 

and leſt there 
Latitudes 


But in the {econd Co- 


im 


| 


Ws IIS tres LEW * 1 
* ' : "4s Rink 
* % * + o <7 
- £ 


n Wars _w_ min. _— in his Hitorical De 
tion of Nerehumberland, heli it to be 55 deg. 4$ min. which 
raye tae the Trath, bur ſeems not to be hb meaning 3 be- 


E..- poo then he ſhould makegt more Southerly than Newcaſtle; yea, mare 
 SGoutherly than he doth Carlile, which by his Map, and allo by his 
* _ wordsin his Rdation of Cumberland, is.in the Latitude of 55 deg. 56 
' min. whereas Berwick is above 50 Miles more Noitherly. 
| By theſe you may neatly conjecture the Latitudes of other parts of 
Exglind, lying ior near the ſame Parallel with any of them : And 
hence it «l{0 appears, that the differcnce of Latitude between Bermck, 
and the South Coaſt of England near Chrift-Church, is little more than 
' 5 deg. not 6 deg. and more, as ſome of our Maps make it. But theſe 
things we mult leave, that we may proceed to that which is principally 
mtended, only we will firſt touch a little upon the ule of the foregoing 
Te in. plotting and KEEN of Land. 


— me 8. # 


HAP. v. 


To delineate the Plot of any Foreſt, Park, Common, 0r 0- 


ther piece of Ground ; as alſo of Rivers, Harbous' , CC. 
ſpecnily axd moſt exaitly. 


"Y intent 15 not here to proſecute at Jarge the Plotting of 
Grounds, being a thing handled by others, treating of Sarvey- 

: But conlideringrthe ways by them direted, and by 0- 
thers praiſed, in delineating or laying down the Diſtances and Aes 
on by the Circumferentor, Theodolite, Perattor, or other gra- 

laſirument, is by a-Protraltor, and that the Table before- going, 
or that which 1 Treas towards the end of this Treatiſe, ſerveth * 
that and the like purpoſes, almoſt as ſpeedily, and far more exaQly ; 
ſhall crave leave to to thank a little to ſhew the Ul of it as briefly as 7 
may. . Fherefore paſſing over the method to be uſed in ſetting dowr: 
the Names of the Grounds, the Tenants, Borders, and other remarka- 
ble things,. leaving every Man in theſe to the ways whereunto he' is ac- 
cuftomed'; You may (as ſometimes Ido) makea Book ina long Offa- 
wo, and upon the leſt fide thereof fet down ſuch things as thele before 


mentioned, reſerving every right ſide, and-dividing them by ruled Lines 
into fi Columns, CN RIIEY FTE 


CF 


, brkand>ithe. 4 COR 
. x » F _ >*. 
. fo the 


' And having tabet and cede your + - 6LIPE Pp on a the lef 
fides or Pages of gps you may in the Evening, or next Morning 
before you go out, or elſe your occaſions will permit, ſet down 
in the rſt Columns on the right ſide, how niany degxees the Lines upon 
which you have traverſed, are diſtant from the North or. South part of 
the Meridian towards the Faſt or Weſt; and in the fecond ns the 
quantity of the ſame Lines, in Changes, Chains, and lingle Poles, and 
parts of Poles. 
As in this Figure 3 fappoſe the Line from A to B to be direQly Eaſt, 


| 7 Changes, that is, 7 times 30 Poles, or 210 Poles. From B to 


C to the Ealtwards of the South 35 deg. 5 a. and 1 Chain: 
from'C to D to the Eaſtwards of Y 5h 5 Changes, and 
4 Chains ; from D to E to the Weſtwards _ + 3, South 80 deg. 
10 > 0g" 6 from E to F to the Eaſtwaxds of the Narth 35 deg. 
Tag 3 Chains, and two thirds of a Pole; and laſlly, Laid F 
K. A, place where I firſt began, to the Weſtwards of oe North, 
9 dep. 5 Changes, 3 Chains, 2+ Poles, - All theſe Texpre(s in the firſt 
-and ſecond Columns on the right fide, as hereafter following appeareth. 
| Which done, 1 take the Table, and find there the Northing and 
South Eaſting or Weſting anſwering to theſe Degrees and Diſtan- ' 
ft them down accor 
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"Py = ow ce,” 4 
| behind (it. | For the: ſecond, being South-Eaſt 35 deg. I find in the 
"Table for. 5 Changes 1228, to' be ſet in the South Column, and 360 
for the Eaſt Column alſo upon the fame degree for 1 Chain,25 tor the 
Soath Column, and 17 for the Eaſt Column ; and fo I proceed with | 
all the reſi, till L have finiſhed. | 
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| Diſtance, North, | South, | Eaſt: , Weſt. | , 
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And being thus returned to my firſt Station, I ſum up. ſeverally theſe 

: four Columns of "North, -South, Eaſt, and Weſt ; and finding tha 
the Sumvof the North Column is equal to that of, the Sonth, and: the 
"Sum of. the Eaft is equal'to-that of the Weſt, I conclude the whote 
. Work to be truly-performed'; whereas if there had been'any- difference, 
it had ſhewed an Error ; and if that difference had been: great, it had 

| been'neceſlary to examine the Work again, 'and fo to corre it. 

: It is ufual co atd together all the Angles, and alfo to myltiply two 
_ right Angles;-or 180 deg. by the number of Angles lacking two;3 and 

' #f the Sum of: the Angles added together,” be equal to this Prdnd, the 
| Work is thought to be true :, As here, if we add the Inclinations and 

. Reclinations- of theſe Lines in this Figure, the Sum is 720 deg. or 
right right Angles ;-and if we, multiply ro right Angfes by 4, (be- 
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cauſe here are ſix Angles) the Product is alſo eight right Angles. But 


the other by the Sams of the Colu 
mining the truth of your Work, 
that | know, P * : | 
It may ſeem very laboriousto ſet down every, Station in this manner, 
but one:that 1s a little, exerciſed in it, may.as I ©t,@Þr 1 never obſerv- 
ed the time exatly )-{&t down 40 or 50 Stations this manner, with- 
in the ſpace of an hour, or thereabouts. But I ſhquld adviſe that it be | 
done by two Men, having each a Table for that purpoſe, to avoid all +. 


miſtakes. 


s, is a moltlſolute way for exa= | 
.to be preferred before any other = 


nA * 


If your Inftrument give not the Angle with theq Meridian expreſly, 
yet it may eaſily be gathered thence 3. or elſe you, may divide a Circle as 
your Inſtrument is} divided, and.number the degrees as they are there-- 
numbred ;- which done, amber them allo:from<he Nerthk nd'South 
part of the Meridian rwardtheFali and Weſt ſo th! you eaſily know 
the Angle of any Degree with the Meridian. 

Now to proceed, .theſe Meaſures may be ſet down in a Plot ſeveral 
ways.. As firſt 3, conſidering which way the”Ground lies, I take a 
Point for my frft Station, {o as the whole may fatkconveniently within \y 6 
the Plot, which let be the Point A, by which Point I draw a Meridian "P* 
and Parallel, nathiely two right -Lines interſeGing;ope anther! ft; fohe 4 
Angles 3: whereof let N..S, be the Meridian xunning\ Notth-and:South, 
and.E.,W. the [Parallel running, Faſt and, Weſt 5; this dane;:1:Jookcoto 
the North and Sopth Cotamus,/ and rhevwe, firft ip;the, Sq Ola, 

. and .agamſt [the third Station, L6nd! v253, that is, :1:25% 3-Pdlelyicthis 
. I-fetin the Meridian from, A tothe $ourhwards,! and! maxk-$g;Poinr— !* | 
. with the Figure 3/3 then; in.the:Sonth, Colugn-againſt the-foutth' Sta- Rs, 
. tion, Ltind: 13742 which | ſet in-the Meridian frop.3 to-4.3; alfoagainſ jj 
the Grft Station; I find-$21,, which/L{et the. Metidiaufror.q: to'g 

Then: againſt the fixth -Scatign,. I, 6nd inthe. North; Columnitss3, 
which | {et in the Meridian from;51t0,6 a :al{Þ.againkt the gti Stati-- 4 
 6n; which is the ſame with the.uth, .L, find, 1595, whichpliecintheMe- With 
ridian from.6, and it falls upon A, which .is the firſi-Station, © And thus. 
have done with the South and North Columns... x 
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_- In'like fort | expreſs the Meafires in the Eaft and Weſt Columns in 
"the Paraltel E, W. As finding firſt in the Eaſt Column 2100, Tier ic 
downtror. A to the Eaſtwards, and it extends © B, where I fee 2, 

nifylng ey ſerond: Station 3 I find -next in the Faſt Column 89, 
whi | 1 fet down in that Parallel: from 2 to'3, next in the Weft Co- 
kann $59, which Liet in-that Parallel from 3 to 4, and fo 1 proceed | 

with the reſt, And having thus ſet down rf, Meafures in the Meridi- 
an.and- Parallel,” we have alſo as it falls out m this Exam — two Sra- 

. tions expreſs'd, namely, AandB ;' now for the I take in the 

- Parallel wich any Compaſſes the diſtance A'3, and ting one Fooe i in 
"che Meridien at 5  Ifirkean Arch'near 'C3 al caken in the Meridian 
-thediſtance 'A k: "and Titing! ore Foot in the Paratled at 3, I croſs'the 

-orefaid Arch near C, the interſeQion of theſe two Arches in the Point 

C, repreſenting the third Scation.- 

in fike ſort I proceed to find the Points D E F, for the fourth, fiſth 

and ſixth Stations ; then drawing Lines, namely from the firſt Station 
Atotheſecond B, "and from the ſecond to the third C, &'c. we ſhall 
CJefcribe the Figure required, ABCDEF. 

Otherwiſe, whereas here you add and ſubtra the ſeveral Diſtances 

ef South and North, as alſo of Eaft and Weſt by your Compaſſes, you 
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may with a little. and ſubtract 
is the better way. 


As having ſet down in the Meridian the Southerly Dittance of the 


third Station 1253s I add thereto. 1374, which is againſt the fourth - 


Station, the Sum is 2627, the Southerly Diſtance of the fourth $tati- 


on, which I ſet in the Meridian from A to 4. Again, to this I add 521, 


ſo have I 3148, the Southerly Diftance of the fifth Station A 5, fre 


which ſubtrating 1553, the Northerly Diſtance ſet againſt the ſixth 


Station, there remains' 1595, which is the Southerly Diſtance of the 
ſixth Station, to be ſet in the Meridian from A to 6, Laftly, from this, 
abating the Northerly Diſtance of the firſt Station from the Sixth, 
which I find there alſa to'be 1595, there remains o. - Shewing, that 1 


am retumed to the fame Parallel; or Eaſt and Weſt Line, in which at 


firſt 1 began. And in like fort, you may proceed with the Ealt and 
Welt Columns, and then by the interſeion of two Arches, find every 
Station as before. - 

Other ways might be' preſcribed, which will not be hard to find of 
your ſelf. And as we may thus lay down any irregular right-lined F1- 
guee far more exaGly than by the Protra&or : So when it is laid down 
after this manner, we may caſt up the Area or ſuperficial quantity. of it, 
very exquiſitely: Yea, if there ſhould be a Plot drawn. (according to 
the Angles and Diſtances here given) aftex the uſual manner, by a Scale 
ſo large, that thePlot ſhould be an hundred times ſoigreat as this 3 yet 
could not the Content thereof be caſt up fo exactly and certainly as 16 
may be here. 
But L muſt not infift upon theſe things, they may of themſelves hecon- 
ceived, and my intent is only to touch them, that I be nat prevented of 
time, and by other occaſions, from handling thoſe things which Ihaye 
here more eſpecially intended. 
But as L have faid, this courſe is chiefly to be uſed in Plating krge 
Grounds, and there indced are graduated Inſtruments, eſpecially to be 


uſed for. other ſmaller Grounds, there is none. more fit than the Plain 
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them by the Pen, which _ | 


Modern... ors Way's . 


 Libough " Compaſs of the Earth hath been in Gore fort ob- 
' ſexved:by divers of the Ancients : yet for ſore of them we 
«= / cannot certaitily gather what Meaſures they uſed 3 others uſed 
116 Meaſure ar all, but aſſumed:the Diſtance of Places to be ſuch as'it 
was'eftimated b Travellers to be, and likewiſe the Latitude ; therefore 
it will- be needleſs to inſift upon the Exatnination of their Obſer- 
vations : others of them which were taken by meaſure, and which we 
£m, upon any good: Hoes reduce to our Meaſures, are theſe which 
low? - .. 
 Willebrordu: Snellius in his Book: etituled E ratefthenes Batavm, 
cites [Abel\Fedas, a moſt diligent Arabian Geographer,'that lived about 
the Year of Chriſt 1322, who records, that about the Year of Chritt 
$25, certain-'Men,' skilful in the Matfiematicks, did, 'by the Com- 
find ment of ' their Prince: Almanon, meaſtre in the Fields of Meſopo- 
famia''-(as he gathers) under one and the'fame Meridian, from the 
North towards the South, the quantity of a Degree, and found itto be 
56 Miles, or ſomewhat more. The quantity of their Mile, according 
to Alphragranns, was 4000 Cubits, or 6000 Feet, whence the quan- 
ety of a-Degree ſhould the 3 36000: Feet: but of the length of their 
Foot we are ſomething uncertain z only they detine'it'to be fo long as 
te extent of '96: Barley:Corrns Jaid-fide by ſide! whereas the Rhynland 
Foot, according toTryal by him made, is but the extent of go Corns 
Jaid kn like manner + ; ſothat if there/be no inequality in-the-Grains, then 
90 Arabian Feet are equal to 96 Rhynland Feet. But $6 Rbynland 
Feet are found to be about 914 Evgliſh Feet ; therefore alſo by the Rule 
of ' Proportion, 3356000 Arabian Feet do make of our Engliſh Feet 
370222. 5o that according to this Experiment of the Arabians, a 
Degree ſhould contain 370222 of our Engliſh Feet. And before we 
have found by the Obſervations taken at London andYork, and by the 


diltanci of - Ba Parallels meaſures; of. a Degree contains of our 
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Englsſh Feet ah - The difference is ly 3022 Feet, that i is, as. 
bout the +4. part of a Degree, or half a Minutes — 

He cites next Alhazen the Arabian, who in his Book de C repufeilix ; q 
declares the Compals of the Earth to'be 2 4000000 | Paces ; ſo that prov © * 
portionally there mult be in one Degree 66756 2 Paces, that is 333333 
Arabian Feet. And ſeeing that go Arabian Feet make of our Eng- 
liſh Feet 995 3 therefore by the Rule of- Proportion 333333 Arabian 
Feet, make of our Engliſh Feet 367283. So that according to Alha- 
zen, there ſhould bem a Degree 367283 of our Engliſh Feet, differ- 
ing from the Experiment which I made only 83 Feet in a Degree. 

[ have not ſtrained theſe numbers to bring them to this nearneſs, they 
are the ſame in effe& which are ſet down by Snellins in his Eratoſthenes 
Batavus, who with great Induſtry and Judgment hath compared the: 
Meaſures of the Ancients, and the Meaſures uſed by ſeveral Nations in- 
theſe times, with the Rhynland Foot, Much leſs have I firained my- 
own Numbers to draw thern up to theſe :- But on the contrary, I con= 
fels upon the fight of his Book, obſerving the great. Pains and Induſtry 
which he profeſſeth himſelf to have beſtowed, and which I doubt not 
but he: did, imploy in making his Experiment, and how he had found! - 
the meaſure of a degree to be much leſs than- mine, as we ſhall aſter 
thew; I began to doubt that I had not made ſufficient allowatice for 
the unevennels of the ways, and for ſome ſmall bendings, ſometimes 
to the right-hand, ſometimes to the left, the Obſervation whereof*T 
wittingly neglected, to-ſpare time and expence. For.l did often ab- 
ſerve a Mile or two before me, ſome Mark-in the: High-way, "noting? 
the degree and *mealuring; to-it in the Way, negleGing tovbſerve the 
- intermediate ſwervings of the Way, ſometimes three 'or foiir degrees 

towards'the Right-haml, ſometimes as much to the Left'z but making 
ſach. allowance for that, - and for the unevenneſs as 1 ;udoed ſufficient} 
And ſome Men may think, that the exaQt Obſervation of thele leffer 
things thus neglected, and regulated only by-Judgment or Conjetture, 
might.deceive me much > But: thepmay conhder, "Phat if-there betws 
places a Mile diſtant, that is, in a tight: Line 320 Poles, if you! riez- 
{ire from one of theſe places towards the other, not:in that right2Liries 
| but always ſwerving from it by an /Angle 'of *four degrees, ſometimes 
to the Right-hand, ſometimes wo che'Lefc; ; <til-yomcorhe t& that other 

DP lay, that notwithftanding all: theſe Hyervitgs s- (if there: be fo 

elſe to-augrnent-the meaſure) it-will-not amodudbt.to-3 21. Now 
conſidering that T.had all-the Way, as occation'required;'made ſuch al- 
nes eg an FE conveniens;-:and {ofound- 365 200: Feet ure degree? 
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before I compared it with the Meaſures'taken by any other ; I reſolved 


not to diminiſh nor to. augment the Numbers thus arifing by my Ob- 


ſervations, Meaſures, and Allowances,. in reſpect of the: Opinions, 
Obſervations, or' Meaſures of any other Man, - until there be made 


| ſome Experiment more evident and exact than any yet extant. And 1 


am ſomething the more confirmed by the near agreement of theſe two 
Teſtimonies before recited, both exceeding me a little in the meaſure of 
a degree. But we cannot confidently re(t upon them, becauſe of that 
inequality which may be of Corns or Grains 3 for theirs may haply be 
ſomething, greater or leſſer than ours. Fs 2 

_ Both theſe meaſures of a Degree do much exceed the quantity of a 
Degree found by Snellixs, but when he compares them with his own a- 
nother way, namely, placing the Barley-Corns fo that they-may -not lie 
flat, but be ſet up cdgewiſe, and ſo by 96 Corns to make a Foot, and 
by fach Feet to. meaſure a Degree ; then he hnds that the quantity of a 
Degree, according to the Arabians, is much leſs than by his Experi- 
ment it ſhould be; but if ſome be laid flat, and others ſet up edgewile, 
the Arabian Meaſure of a Degree will agree with his. And ſo he pro- 
poſeth this doubt, Whether the 96- Grains, whereof the Arabian Foot 
doth confiſt, mult lie flat or be {ct up edgewiſe, or ſome of them to lie 
flat, and-others to be ſet up edgewiſe, But it is moſi probable that they 


muſt lie flat, chat being the polition which they are apt unto by nature 3 


they cannot be fet edgewilſe without much trouble, eſpecially ſo many 
together as make the length of a Foot 3 and fo the Arabias Meaſure 
of a Degree doth near agree to this of mine. 

| Wecome next to hear the determination of Prole.ny of Alexandria, 
whoſe Authority and Credit in-the ſolution of this Queſtion, is-not 
inferiour to any of-tne Ancients. He affirms the Compaſs of the 
Earth to be 180000 Stadiums, and the quantity of a Degree 500 Stadi- 
us ;, the ſame (as Strabo faith-jn bis ſecond Book of Geography ) was 
before affirmed by, Poſidonins. Alſo Aurinus Tyrixs (before Prolemy) 
had determined:the quantity of a Degree to be 500 Stadiums. Ptolemy 
confirms it, not- ſimply from their Relations, but as it ſeems from his 
own Experience, and that by. ſome Meaſurcs diligently taken : for in 
the eleventh Chapter of the firft Book of his Geography he hath theſe 
words 3 Sed in boe qu2que reve ſentit, partem unan, qualium eff Circu-: 
las maximus tricentarum ſexaginta; guinginta tn Terra: conftitnere SIa- 
aa, id enim confeſſur dimenfiontbus conſonum = i. Alſo lib; 7.cap. 5. 
Ita ut pars utia,-feu gradns unus quingintacontineat Stadia, quem ad- 


modum ex diligentibus deprehenſnm-eſt dimenſionibux. Now'a Stadium 
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not only amongſt the Greeks, but, as'appears by Herodot us, amongſt 


all other Nations of Aſia, and in Egypt, did conſiſt of 600 Feet 3 
therefore a Degree according to Prolomy, muſi contain 300000 Feet. 
But the Egyptian or Alexandrian Foot was much greater than our Foot 
for, as we have before ſaid, the ancient Roman Foot was greater than 
ours, and the Egyptian Foot was much gfe 
it is often teſtified by Hero Mechanicus, that five Alexandrian Feet 


make. fix Roman Feet. And Mr. Snellins bath very ingeniouſly gather- * 


ed both from Philander, and other-ways, that the Rhynland Foot is 
equal to the ancient Roman Foot 3 therefore alſo five Alexandrian Feet 
are equal to {fix Rhynland Feet: So that by the Rule of Proportion, 
3000900 Alexandrian Feet, will. make of Rhynland Feet 360000. Burt 
by the fize of our Enzlifh Foot, which was ſent him from the Iron 
Standard in Guild-Hall, he finds it to contain but 968 ſuch parts as the 


Rbynland contains 1000 : So that 968 Rhynland Feet are equal to 1000 


Engliſh Feet, or 121 Rhynland Feet are equal to 125 Engliſh Feet. 


Therefore alſo by the Rule of Proportion, 360000 Rhynland Feet are 


equal to 371900 of our Engliſh Feet. Therefore according to Prolomy, 
there are contained in a'Degree 371900 of our. Engliſh Feet. But by 
our fore-rrentioned Experiment made between Tork and London, .we 
find only 367200 'Feet in a Degree, being les thin ' Prolomys by 
4700 Feet, that is, by +3. part of a'Degree, or ; of a min. and lit- 


- | Fernelius, a Modern Author and Learned Phyſician, meaſuring the | 


Way by the Revolutions of a Wheel, and the Latitudes by Obſervation, 
finds.in a:Degree 68 Italian Miles, and 96 Paces, the Pace which he 


uſed being more than 5 of our Engliſh Feet. But becauſe he handled” 


not the Problem exactly. and is ſuipeCted by Szellizs (though T think 


without cauſe) to: have grounded his Conclution-rather upon the:Expe--- 


riment.of the Arabians before {et down (wherewith'it doth nearly a- 
gree) :than.upon-his own, we will infilt no longer upon it. 

 We:come in the laſt place to the Experiment of Willebrordns Snellzus, 
a Hollander, made in the Netherlands about 20 Years paſt, We ſhall 
not need to..recite.the Particulars of it, being extant ' at large in-is 
Book before mentioned : -but- in concluſion, the finds'in a Degree 
342000 '\Rbynland Feet. Now a Rhynland Foot (as he hath-there 
ſhewed, comparing both together) is greater then ours, and that mn 
ſuch proportion, as a 1000 is to.968.3 (and fo much, or little. more, 1t 
appears to be by. that Model.of the Rhymland Foot printed in his-Book) 
therefore 968 Rbyalang Feet: muitimake 1000 of Ours; and hejice-by 
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the Rule of Proportien;-342000 Rhynland Feet will make of our Eng 
lifk Feet: 353306. So that there ſhould be in a Degree only 353306 
Feet, which is leſs than we have before found in a Degree by 1 3894. 
: Feet,. that is, by. the 4} parts of a deg. or 2; min. and ſomething 
more. He was a Man doubtleſs of ſingular induſtry and knowleds, 
and of much exerciſe in the Mathematicks, and it may be was well ex- 
_ perienced in this particular, . touching the Geometrical Menſuration of 
Diſtances, and he hath beſtowed much pains and diligence in this Expe- 
riment, as by his Book appeareth. But if he had by a Chain meaſu- 
-xed the Diſtance of his two utmoſt Stations (if the Ground would per- 
mit, which I ſuppoſe it would not) or at leaftwiſe if his meaſured Sta- 
tions bad been further diftant ; I conceive he would have found a greater 
Diſtance in his two utmoſt places of Obſervation. But # a Man, in- 
tending to find the diftance of two places, meaſure only the +; part of 
that Diſtance, and by that meaſured Line and the Angles,  think-to find 
their true Diſtance > whether he do it immediately from the two mea- 
| fared Stations, or mediately by help of others obſerved -from them, 'he 
may eaſily fall into ſome notable Error. For tho the Problem be exact- 
ly true in Geometrical Demonſtrations, how ſmall ſoever the meaſure 
be, yet it is not ſo in ſenſible and experimental Practices, bp: reaſon of 
' the weakneſs ofthe beft Eye, and the imperfection of the Inftruments 
themſelves, and in their uſe. And beſides, that there were many Stati- 
ons obliquely ſituate, a Man cannot always hit the juſt middle of that 
*Eurret, Steeple; or other mark which he obſerves 3 neither when he 
comes to make his Station there, can he always place his Inſtrument 
zuſt at the concourſe of his former vifial Lines, by reaſon of other im- 
pediments. Beſides the force of the Wind in ſuch eminent places and 
moreover, that amongſt ſo. many Steeples as there are in ſome Towns,- 
there a Man may. at ſome times miſtake one for another. And if there 
{hould happen no notable Error, by reaſon of any, or-of all theſe Ca- 
faalties, yet.may two minutes, inthe difference of the Latitudes of two 
_ plages,.. be ealily miſtaken, eſpecially being derived from the Latitudes of 
thoſe places which are very rarely ſet down true to-a minute. 
I it-be'objefted,, Fhat I might as well be {o-much miftaken-in the 
differences-of the Latitude of Tork and: London. TONIeL | 
I-anſwer,. It is not fo likely, becauſe I had. the opportunity. of ob- 
ferving the Summer Solftitial Altitude of the Sun tn both places, where 
in Fhad no neceflary uſe of the Sun's Parallax nor RefraGtion, nor of the 
Fable of the Sun's Declination, any of which may cauſe-more than a 
minute e307. in finding the Latitude of cithex phkce. 
ary... | « : Bekides,,. 
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| Beſides, If mine Error i in thoſe "5 Woe ſhould be fall as EP: ug | 
yet would it not in the Conclufion be half {o-much, . becauſe the differ- 


ence in Latitude of the two places of my. Obſervation Is more —_ 
ewice fo much as that of his. _ = 


About the. Year 1672, Monſieur Picart publiſhed an Account in 


French; concerning, the meaſure of the Earth, a breviate whereof may: 
* be ſeen in the Philoſophical Tran ſattions, Num. 112.:wherein he con-- 
cludes one Degree to contain 365184 Engliſh Feet, nearly agreeing to : 


Mr. Norwood s Experiment. 
-- But let this ſuffice, leaving every Man to embrace that which he 
ſhall beſt approve. Both our Experiments do ſufficiently convince that 


common Errour.of counting only 306000 Engliſh Feet to a Degree, be-- 
fides the conſent of other Qbſervations before recited, ancient and : 


modern. 


Mr. Snels hath farther in that Book- of his, entituled, FINS II 


Batavus, with much diligence compared ſome ancient Meaſures, as al-- 
ſo the Meaſures of ſundry Foreign Countries, with the Rhynlana-Foot 5, 
and amongſt the reſt, our Engliſh Foot, according to a fie thereof. to 
him ſent from the Standard in Guild-Hall, (from whencealſo 1 had- 
about 20 Years paſt, thefize of that Foot, which Thave uſed inthis- 
meaſure) we ſhall not need to repeat them all, becauſe his Book 15.ex-- 
tant : Some of them are theſe following, which we here compare to - 


our Engliſh Foot, as he hath there done to the Rhynland, that fo - 


_ any of them may be-the more eaſily *reduced - into our Feet;  There-- 


fore dividing the -Engliſh Foot: into a thouſand equal parts, we ſhew- 
how many of. thoſe eg are contained in other Ancient and Foreign 


Feet, 
: Ancient Fier compared wvith our __— 2 F 
Of ſuch wants as -the Engliſh Foot Contains ————— F000 
Ancient Romano OOt CONLAINS. —— — F033; 
Ancient Greek-Foot contains —— —_— 176 


Babylonian-Foot contains ——» 


lexandrian-Foot Contains - — — 24: 
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Foreign Feet compared with our Engliſh Foot. 


Of fuch parts as the Enel:ſh Foot contains ————— 1000 


_ - , { Rybnland-Foot contains ———_———— 1033 
\ | Bort-Foot contailys ——=———= aro 1085 
} Mcddleburgh-Foot contains — —— ——— = 992 
_ |-Amſterdam-Foot- contains —————— 934. 
_ | Antwerp-Foot contains ——————— — 939 


| Lovain-Foot - contains —— ——— 


—_ | _—— == 
The 5 Hafnian-Foot in Denmark contains ——— ———— ——-965 
. |Pari-Foot, called the King's Foot, contains ——-— 1090 
. }Fence-Foot contains ——— — 157 

| Toledo-Foot contains ———————— 89 
| Noremberg-Foot contains ——— —— ———— — 1006 
Strasburg-FO0t Contains —————— — ——— 920 
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-Of dividing the Log-line, axd reckoning the Ships way. 


"Here be-four things, upen which the PraGtice of Navigation is 
eſpecially grounded, namely, the knowledg of the Longi- 
MM. tyde, Latitude, -Courſe, and Diſtance, Touching the Lon- 
-Situde, tho it may be found by the other three, yet hitherto there 
hath not been delivered any general Rule true and practicable, whereby 
the Longitades of places-might be immediately and ordinarily found of 
themſelves, The Latitudes of places may immediately be found by 
: Obſervation of the Sun and Stars, as we have formerly fhewed in the 
Appendix to the Dorine of Triangles : The.Courſe by the Compaſs, 
the: Variation being duly obſerved, wherein we have many good Mari- 
ners very expert, -thiswe have alto handled in the Dofrine of Spherical 
Triavgles, The Diſtance runs tfound: of it ſelf by the Log-line, 
whereof we-are hereto ſpeak. bard Joie Ee On 
Abe-graund-of finding the diftance run by the Zog-line:is meerly 
conjectural, being -founded-upon; this Opinion, *That' 5 of ovtir Feet 
make a Pace, and 1000 ſuch Paces make a Mile, and that 60 ſuch 
Miles.make a Degree 3 ſo that a Degree ſhould contain.z00000 of our - 
2, —_ : Feet, 
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that were diligently taken, and their meaſures to us known, that there 
is a greater number of our Feet contained in a Degree. 

There be three things (as I conceive) that have cauſed this Ertor to 
be commonly perceived and tolerated. The one, © for that it doth 
ſomewhat counterpoiſe another contrary Error in the PraQice of Navi- 
gation, namely, in the uſe of the Plain Chart ; for the Error which 5 
there committed by making every Parallel equal-to the EquinoRial, and 
ſo every Degree in them greater than they ſhuuld be, is ſomething mo- 
derated by this Error ; whereby the meaſure of a Degree is eſteemed 
leſs than indeed it is. | | 


For inſtance ; It is evident by the Globe, that the Meridians concur- 


ring.in-the Poles grow nearer and nearer together, as they grow towards 
the Poles:; inſomuch, as if ' two Meridians be diſtant in the EquinoGtial 


10 Degrees, that is 600 Miles, the fame Meridians in the Latitude of. 


35 deg. will be diſtant little more than 490 Miles. Now if unto every 


Mile we account according to the former Experiment 6120 Feet, then- 


is the diſtance of thoſe two Meridians in that Parallel 3000000 Feet. 


In like fort the Plain Chart, 10 deg. of that Parallel (asef all others) 


is made equal to 1o' deg. of the Equinodtial or Meridian 3 fo that the 
diſtance of theſe two Meridians will upon the Plain Chart be 600 Miles, 


but one of theſe Miles contains only 5000 Feet, . fo that the.diſtance is 


but 3000000 Feet, equal to the former. 


And'Athough theſe Errors in other cafes do not juſtly balance one a-- 
nother, as in this Example, yet that of the Plain Chart isalways ſome-- 
thing. moderated by this other, and: ſomuch the more, by how much 
they: are nearer to the foreſaid Latitude. I grant that is only ſo when - 


the Conrſe isnear untothe Eaſt or Weſt Points; but withal, I day, that: 


this kind of reckoning, is (in a marmer ) then only. uſed : For he that. 
runs any "Courſe near the ' Meridian ſoutherly or northerly, hatha more- 
certain way of reckoning, namely his Latitude, which he-finds daily by. 
the Obſervation of the'Sun and'Stars, upon which he will depend, either: 
negleQing, or at leaft not regarding his dead reckoning. Yea, (it it - 
may- be). never calting.the Log: ſormuch as once in fuch a Voyage, hav-- 
ing;a:more ſure ground for his Reckoning. Bat'in a Courſe that is near: 
the Eait and Welt, (foraſmuch as there is no'way diſcovered for finding. 
the- Longitude) he is driven of neceſlity; to make- uſe- of" this dead- 


Reckoning. 


We might add mortover, that the princigal:Voyapges 65 this kind; L: 
mean off thoſe which-conhitt-of Cours muct-Eatitsly: nds Wolkerly, as - 
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Feet, But it appears not only by this Experiment, but evenby all others 
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andthe Parallel of Cape bow Eſperance, 
are-near-unto this Latitude of 35 deg. ſo that.as ſome of them. axe more 
\Southerly, others of thenrare more Northerly. ; 


% 


\ - > But to infift no longer upon this, I ſuppoſe a ſecond Caule to be, or 
that Men commonly delixe to have their Reckoning before their Ship (as 
they ſay) that they fall not with a:place before they look for' it : »And 
this comes to'paſs, whilli the Miles are accounted leſs in meaſuze, and 
fo more in-number than they are indeed, * DER 
And thus, though there may ſeem to be ſome commodity in theſe 
Errors, eſpecially when they do nearly ballance one another ; yet becaufe 
they ſeldom do ſo, but always leave Men in uncertainties, and often- 
times in great perplexity' and danger, it is much fafer and better to re- 
ject them both, and to-embrace thoſe ways which are evidently ground- 
cd upon Truth, though there may be in them ſome more difficulty at 
the firſt. Yet I confeſs, that he which reforms one and not another, 
- may ſometimes err ſo much the more thereby. And I doubt not, but 
many would reform them both, if they could certainly do fo. 
Therefore a third cauſe of admitting and retaining this Error ſeems to 
be, for that there hath been no way delivered from evident and certain 
Grounds for the rectifying of it. I doubt not but many have found Er- 
r0xS.in their Reckonings, ariſing from hence, that they account only 
300000 of our Feet to a Degree 3 but not knowing, certainly where to 
lay the fault, have imputed it ſometimes to ill Steerage, otherwhiles to 
-the-yariation of the Needle, or to ſome miſtake in their Reckonings; or 
to-ſome.;Error in their Plats, or to ſome Current, as ſuch other acci- 
dent, and fo the Error hath refted-unreformed. Wherefore although 
the practical performance of this Problem for finding the Circumfe- 
rence of the.Earth, or-the:quantity of a Degree on the ſame, have ma- 
ny ſingular uſes which I cannotnow touch 3 yet that which amongſt the 
zeſt chiefly aimed at, was, that.he might have a more {ure and evident 
-ground for dividing the Log-tine, and-tor xeckoning the Ship's way or 
eſfance run more truly. upon any .Rhomb., or Point of the Compals, 
than faxmerly. EN Ts 28 | - 
And' now .to apply it to this purpole., we have noted before 
{Chap, 2.) that by the Experiment there. expreſſed, we find in a De- 
«Pree On the Circumference of the : Earth'.and Seazi:367200 | of- our 
Eygliſh Feet. . Wherefore retaining {till the lame.diyifion of degrees 1t- 
.to 60 Miles, or 20 Leagues (as hath been formerly uſed) a Mite will 
icontain-612.0 Feet,ar/i 030 Fathom z. and ſo a:League contains 18360 
Feer, ,qr, g060. Fathoms, tordividiug 367200.by60; the. Quotient 
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is 6120, &e. Thus then 60 Miles 
_—©__ EH OT TTRIEG. 
; Now ſappoling the time of the running out'of the Log-line to; be 
rreaſured by a hal-minute Glaſs, if we obſerve how many Feet or Fa- 
thoms ſhe runs in half a Minute, we may thereby find her way for an 
Hqur, ' or 4 hours, or for any other time propoſed,» . _ * 
| As, admit there runs out of the Zog-line in half a minutes ſpace 51 
Feet, or 8; Fathoms, and you ry, know what way the Ship makes 
every hour after the ſame rate ; fay by the Rule of Proportion, 
_ If 0; Minutes give 51 Feet, | 
what gives 60 Minutes ? Or, 
If 1 Minute gives 102 Feet, 
what gives. 60 Minutes ? OE. 
| And ſo multiplying, you ſhall find 6126 Feet, which is one Mile : 
Or, if you would find her way for four hours, which is. 240 Mi- 
mm... | | PIER, 5 
As 1 Minute is in proportion to 240 Minutes 3 
So are 102 Feet to 24480, Feet, or 4 Miles. 
Or, if you would have in Fathoms ; fay, 
A 1 Minute 1s in proportion to 240 Minutes 3 
” is 17 Fathoms to 4080 Fathoms, the Ships way in foux 
ours, - | b 
The like is to be conceived, if your Glaſs be for any other quantity of 
time above or under half a Minute, - SEP 
Some have thought that the Way which the Ship maketh, 'may be 


known to an old Sea-man by experience (as they ſay) that is, by-con- 


jeQure 3 which Opinion makes ſome neglect \the uſe of the Zog. lefi 
they ſhould be accounted young .Sea-men. But as he that rides often 
hour (becauſe he hath often obſerved it formerly 3 ) ſo he which hath 
often failed, and kept an account of the Ship's way by the Log, will be 
able to giye ſome near eſtimate of her way without the Log.. But it 


is incident to ſome Men to have ſuch a conceit of this their eſtimitey 


that they think .it more. certain than the Rule it (|, from whence-it 
is derived, eſpecially if it chance to anſwer their expeqation at ſore 
ESE. ; ep 


It is thought alſo that theShip's way may be known by two marks on  - 
the Ship's fide, But this is doubtleſs very certain, both by reaſon of the - 
ſhortneſs of the Time, and in reſpe& of the dead Water ;(as they call 


it} by the Ships ſide. For,the Water which is neax the Ship, is drawn 
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have ſome near oueſs how tar the pace he rides will carry him in ap - 
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_ ©"Bur if any defire to make trial of this. way, it is to be conſidered, 
that 17 Foot is ;5. part of a Mile, and 10 ſec. of a minute is 47, parts 
of an-hour : Therefore if there be two marks on the Ship's {ide diſtant 
17 Feet, if the Ship run the diſtance of .cheſe two marks in 10 fet.. fhe 
_ runs a Mite in ar hour, if in 5 ſec; two Miles an hour,, if ſhe runs that 
diftance in 2 fec. ſhe runs 5 Miles in.an hour. And fo always divid- 
ing 10 fee. by the number of ſec. in which the Ship runs that diltance, 
the Quotient ſhews the Miles and parts of a Mile run in an hour. 

But if the diſtance of thoſe two marks be 34 Feet, if#ſhe runs it in 
20 ſec. it is after a Mile an hour; if in ro ſec. two Miles'an hour 3 if 
in 5 fec. four Miles an fur : and fo always dividing 20 ſec. by the 
number of ſeconds, in which the Ship runs that diſtance, the Quotient 
ſhews how-many Miles the Ship runs in an hour. As if the Ship run 
that diſtance of' 34,Fect in 8 ſec. then dividing 20 by 8, the Quotient 
1S2:3 ſhewing that ſhe runs 2* Miles in an hour. _ Or, if. you can 
conventently make the diſtance-of the two marks on the Ship?s tide to 
be 5.1. Feet (for the further they are diftant rhe . better), then if the 
Ship run that diſtance in 30 ſec. it is a Mile an hour, if in 10 ec. it is 
3 Miles an-hour 3 and fo atways dividing 3o ſec. by the number of ſe-- 
conds, 1n which the Ship is ruvning, that diſtance, the Quotient ſhews 
after that xate how many Miles the Ship runs. in an hour. 

Otherwiſe you may do thus: Divide 17 Feet into 10 parts, and fet as 
many of thoſe parts on the Ship's fide as conveniently. you may, which 
according to the Ship's length wilt be more-or fewer. Then when the 
Ship tans one of thoſe parts ina ſec. of time, it is a Mile an hour ; 
when-tws, it-is two Miles an hour; when tive, it is five Mitesan hour. 
And in general, if ycn-divide the. number of parts run .by the time of 

rinning accounted in ſec. the Quotient ſhews what number of Miles af- 
ter that rate are run in an hour, 

As it: ſhe run thirty of thoſe parts in five ſeconds, it is ſix Miles.an 
hour's for dividing 30 by 5, the Quotierr is's ; fo if ſherun forty two 
ef thoſe paits in 10 ſeconds; dividing 42 by 10, the.Quotient's 4:7, 
which ſheweth the-Ship's way at that time to be after the rate of four 

* Miles and two tenths of a Mile in an hour.. 


But for keeping tliis Account of Time, it may be done.either by a 
Sand-glaſs for that purpoſe, or by a pronouncing certain words of 
numbers :- as the time-wherein a Man tells twice 60. PLoNOuUncing Every 
nuinber as:faft as he can convenient}y and diftinGly, is about a _— 


<ifia pallM 09 8503 tA - AD Pd 2 
her motion, and {o much the more, 'by how 
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ſo that the time wherein a Maniis numbring 60, is half a minute, or 30” « 
ſeconas 5 and whilſt a'Man'is numbring two (as one and twenty, \two” | 


m numbring froin one and twenty to forty, and this will not be hard ts 


_ do; for 'whilſt a Man. pronounceth one and twenty, two and twenty, 


three and_ twenty, &'c. there remains a certain impreflion iu the. Fan- 
tale, whefeby: a Man is able in the fame time to pronounce one, 'two, 
three, ' &s.” And altho this Rule of numbring twice 60 for a minutes 
ſpace be not general toall Men, becauſe ſome are ſwifter or ſlower in 
their pronounciation than others 3 yet after this Example,a Man making 
crial, may frame a Rule to himſelf, whercby he may come ſome- 


* ' jm 4 


thing near the Truth. - 
"But leaving theſe,” we come to the diviſion of the Log-l:ze, according 
to the half-mihute Glaſs;' which is more uſual and certain. And: conli- 
dermeg; that half a minute, 1s of an hour the +/., part, therefore the 
Ship's way running 51 Feet in half a minute, is a Mile an hour 3 if ſhe 
rim twice fo much, that is, 102 Feet in half a minute, it 15 two Miles 
an hour 5 if thrice fo much, it is three Miles an hour : And in general, 
how many times 51 Feet ſhe runs in half a minute, ſo many Miles is 
her way foran honr. Therefore leaving halt a ſcore Fathoms, or more, 
from the Log, that ſo it may be out of the Eddy of the Ships wake, 
before you begin to account or turn the Glaſs ; if there you make a 
Mark for the: beginning, and fo 51. Feet from thence a Mark of -one 
Knor, and 51 Feet further a Mark of two Knots, and 51 Feet futther 
(that is, 153 Feet from your firſt Mark) another Mark of three Knots , 
and fo proceeding, look how many Knots are' veered out in halt a mi- 
nute, ſo many Miles is the Ship's way for an hour. Now for that which 


is veered out more above the juſt meaſure of the Knot or Knots, you may 


allow for every 5 Feet the tenth part of a Mile almoſt. As admit ſhe 
run'5 Knots and 25 Feet in half -a minute ; then is her way according 
to -£, or 5 Miles and a half in an hours if 6 Knots and to Feet, it 
ts 6-- Miles in an hour, &c. FOIL | 

| But according to the common Opinion of 5000 Feet to a Mile, and 
60 fach Miles to a Degree, there ſhould be ſomething lefs than 7 Fathom, 


namely, 41+ Feet to a Knot, . © 


And although hewhich veers the Log-line be careful to overhalet ſo. 
ſlack, rhat'ic may not draw forwatd the Log, yet (no doubt) it-doth - 
loſe ſome way, following the Ship alittle as it is drawn by the Line, and 
A | 


-withal 


% iF 6% 


and tweaty).'is x ſeeond 3” and fo whillt a Man's numbring from twenty | 
to thirty, ' is five feconds ; from twenty to forty ten ſeconds, 6c. but 
in numbring from one'and*twenty,” you may obſerve the ſame times'as' 
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|  withal by the Eddy of the Ship's wake, and ſometimes allo is cafi for. 
wards by the Wind and. Waves, when, they come after the. Ship: fo 
that for theſe Cauſes, it is ike, there may ſometimes be allowed three 
or four Fathems more than is veered out 3 but this (asa thing muta- 
ble and uncertain) being, ſometimes more, ſometimes leſs, cannot be 
rought to any certain Rule, but ſuch allowance may be made as a Man 
in his Experience and Diſcretion ſhall think fit. _ | 
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If you would divide the Log-line ſoas it might give the Ship's way 
in. Centeſms, or the hundredth part of a Degree, and fit it to a balf-: 
minute Glaſs; Then ſeeing the hundredth part of a Degree is 3672 
Feet, and the +; part-thereof is 3%. Feet 3 if you begin at the mark. 
at which you mean to turn the Glaſs, and meaſure from thence :30 
Feet, and three fifth parts of a Foot, you may there place 1 Knot ; 
and thence again meaſuring 3o Feet, and three fifth parts.,of a Foot, 
there place two Knots 3 and ſo proceeding at the end of every 3o Feet 
and three fifths, adding a Knot, the number of Knots which run out. 
in half a minute, is the number of Certeſms which the Ship runs in an. 
hour. As ſuppoſe there run out 10 Knots in half a minute, then the 
Ship's way is according to 10 Centeſms of. a Degree in an hour, that'is, 
the tenth part of a Degree, or 6 Miles. And ſo every 3 Foot above the 
jaſt meaſure of Knots, is near the tenth part of a Centeſm, or the thou- 

fandth part of a Degree. As if there run out of the Zog-line 5 Knots 
and 12 Feet, then the Ship's way for an hour is 5 Centeſms, and four: 
tenth parts of a Centefm; thelike is to be underſtood of others, = 

| And afer the form of theſe Examples-you may divide the Log-lixe 
for any other quaſtity of Time, more or leſs than half a minute, or for 
any other parts of a Degree propoſed. 

Thus have we handled the diviion of the Log-line, according to the 
meaſure before found of 367200 Engliſh Feet in a Degree. _ But be- 
cauſe (as I have before ſhewed) the Ship's way is commonly more 
than by the Zog-line it appears to be, a every Man delires to have 
his Reckoning ſomething before his Ship, that he fall nor with a place 
unexpected 3 for theſe, and ſuch other cauſes, and for the rotundity of 
the number, it any Man think it more ſafe and conyenient in Sea- 
xeckonings, he may abate one in 5x, and fo aſſign to a Degree only 
360000 Feet, and conſequently to a Mile 6000 Exghſh-Feet, 
And upon this'ground, if in half. a minute there run out 50 Feet of 
the Log-l:ne,it is a Mile an hour 3 and ſo if 100 Feet run out ina minute. 
\ Fox, as x minute. is.in proportion to 60 minutes: 

SO 15 100 Feet to 6000. | TI 
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eN it is better that your Glaſs be more than half : a minute, iis 
than leſs; and the more is better, provided that there run out no more 
Li e than y 701 may hale in again, ,without danger of breaking © 
| aftly 3 If you Wo Ito divide the .Log-line, that it might ſhew the 
Ship's Way ri in Centeſmt'of a Degree, ardfit if $0*an half-rninute Glas, 
Then foralnuch's 45 Fe hbkdiedth part of a Degree is 3600 Feet,” and 
the +: + 7 , part thereof i is 30 Feet; : pl of beginning at the mark whoth- 
at youincehd to turn the Glaſs, . meaſure from thence 30 Feet, and there 
make vfiOKnor? anda”; ts farther two Knots, &c, Then look. 
"= Pan ny Knorr run hrs in half a. mitiure , {0 many Centeſms _% | 

is s' way . for 4hour "Aint if he Glas be 36 te 
b j Ru rat Knor muſt have 36' Feet” _ 

Now if a Man failing between aty.'two places which lie near Eaſt 
and 'Weft one Fo another, have kept his Reckoning by Courſe and 
Diftarice, *uſing a Log-Ime {o divided, that ithave-a Knot at every 57 Fa- 
thotns*( "as! many FS and wotild' reduce the Diftance of thoſe two pla- 
ces.10 aud to' their Diftance in ſuch'Miles,- as theſe'of 60 0a Degree, 
each cantaining (as we have faid) 6000 Feet; the proportion in num- 
ber of thoſe to theſe; is as 6'to 5; for fix of them make hve of theſe. 
KS. admit Man in his dead Reckoning, uſing ſuch a Tog-line AS 

a "Knot at eyery 7-Fathoms, and for eyery Knor running out in 
alfa minate, he RI get: the Ship” s'way tobe ſo may Miles an hour ; 
and according to ſuch a Reckoning, ſuppoſe he tind the Diſtance 'of 
two places to be 1224 Miles, or 408 Leagues, and would know the 
PEN of the ſame places in Miles of 6000 Feet to'a Mile, which is 


corditig td a <Lopzline that Rh 2 At at Fray 50 Feet.” Say then 
the PI '6f Fo wo Adrrod ogy | Y « 


at AS the ntimnber 6 "Co." } E —_ Fi 2 FA ons Mm 
” 15'in proportion” (0 LD end cn, mat ng NA - 0.69897 
© Sois the number of Mites given, 122 — ——— 3.08779 

; 0 the.number of Miles re nired.: 1020 PTE: ————— 3,00860 
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hers Joh cottipar © eons &f oy aa Mirkers'thir 
- have failed from! We -oneto: the'others | Burt this to devour dRefbtt 
'mation of the Plain Chart, were aLabour'to little-parþofey fottheethe | 
| correcting of the'true ſituation of: two places,” in Teſpe&'of- one'ano- || 
ther, is oftentimes an occalion that the'{ame places are the more falſly ' 
ſituate i in relpect to.others. Like as if there were two... places 8 Miles 
ſtant, and it was required'to plate a thitd three Miles xt either of 
chem; here, if we ſet the third iq the middle,_it-will, be faur'Miles di-- 


A OO n 


ant from either * Bur'if (attempting to mendthat Error) We'rhake | 
the third to be three Miles from the firft, then will it be five Miles from # 
the ſecond, And thus unavoidably, the mending « of the, one. is ng Mar- EE | 


ring of the other, becauſe the thing propoſed i is not poſſible. © 
And fich is the Error of* i ai or common Sea-Chart; rep atefe 


ing the Earth and Sea, not* herical, but as a Phin Siperkicies 3 TH 
not as if the Meridians did conicur in the Poles, but-as if they were all * 
ways parallel one to another. So that the Graduation and Pioietibh ; ©. 

| being ſuch, the'Situations and Diſtances of, piaces cannot be generally. | $/k 
_andtruly expreſſed therein: {2 ins, q id; 
But. the: Graduation” and: Proj ietion bf Khercatin* Chai! ypreeing $ 
without ſenſible Error with the Globe. there may in that be deſcribed all 4 Is 
or any parts of .the World, according to their Longi udes,. Latitudes; p $a 
Courtes,. and Diſtances, .as truly, and far-more conveniently for the: « e! 
Mariner's uſe, than upon the Globe ic ſeff ;*and upon ſuch x'Chare fo LH. 
deſcribed:' a. Ritekoning may-be: truly kept, and any Error conrtifted* F Y 


may eaily be difcerned'and amended;  Whereas'on the Plain C bart; if. b F.3 
a Man find his Reckoning to diſagree, he is ſo far from knowing how: 4 
to amend it, that-he.can ſeldom conjeQure where the tault was BE 
| The negle& and want-of theſe Charts hath been, - and'is 4 great” in 
perfeRion in Navigation and Geography, For howſoever there be ſome= 
'which do daily fet forth forfale, Maps of the World,' and bf the Parts 
thereof; according tothis-Pro jection: ; yet to have them-cruly ſuch, 'and: 
fit for Navigation, requires in the- Author. or:Maker- of - Ns 'pood? $i 
Rnowldg, and ſome competent Ability- of his own, or Aid from 0-- LO 
 thers; with a greater love to the Truth, .thawto his own-Profit 3 -which: JM 
may induce him to beſtow ſuch Indufity; -Time-and-Expence, asThave: © 
formerly noted to berequifite in ſach a Work. - = |. 
For the furtherance whereof; and of the Practice of Navigation ine: | 4 
general; I{hall endeavour the two next Chapters to ſhew a mathe» Ts 
dical and orderly way of keeping a Reckoning at Seg.: more-diftin&tiyy 
=} exaRly ay hath been formerly uſed, .and. fuck ax may apily-be fer: 
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ing namely egording to the lane Chart,, or Mercator®s, or accord.- 
ing ta the Arch of a Great Circle, 'And by a few Reckonings truly ſet 


down. g'to this form, -the Maps of the World, and of the 
_ patts thereof, might be much reformed. 
alles = —_ TEL LF 7 Mike = PEW 5-0 $4 BY —— 

4A formal And exaft way of. ſetting down and perfeiting a 
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'Ltho the Courle and:Diſtange cannot; be ſo truly and certainly 
EMA. . known as:the Latitude may, be.z yet we muſt endeavour in 
L.A theſe alto to.come as near the Truth as may be, the rather, for 
that ſome.Reckonings mult neceſſarily depend wholly upon them, And 
to:that end, thoſe which in their Voyages. at Sea, have occaſion to run 
far upon any Courle or -Caurſes near the, Mexidian,, may do well. to 
tnake trial of that which T have formerly ſet.down, touching the quan- 
tity of a Negree on. the *Earth and Seain.our known Meaſure ; and 
eſpecially in Eaſt-Indsean Voyages 3 ſailing from the Lizard in the Weſi 
part of England to Cape bon Eſperance in Africk, they have opportunity 
of making an ample Experiment hereof. OT es 
| Bug:leaving, this to the. Practice'of the skilful and induſtrious Sea- 
man, we .come now to ſhew an orderly and exad&-'way of frami 
and, keeping,a Reckoning, at Sea 3 for which purpoſe I have made the 
Table following, which ſheweth how much a Ship is more Northerly or 
Southerly,and how much more Eaſterly or Weſterly, by failing upon any 
Point or. half-Point, of the: Compals, any number of Miles propoſed. 
” The like Table I made many .years ſince, and taught the Uſe of it in 


Dalpigatior 3, whether it. weze then uſed by any other, 1 know not, 1 
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Ind, it of no Man but. this] ſpeak, that if any Man claim the firſt 
+ making and uſe of ſuch an one, he may have it. 


- The Ground of making this Table is the fame with the former. Far 
4 Radius #s in proportion ta the Diſtance runy, ſo # the. Sine Complement 
of che Rhomb, ro.che Diſtance of | North or South and ſo 1 the Sine of 
Rhomb., to the Diſtance of Exſt or. Weſt.,, Therefore here tor 10 Miles 
- upen any of the four Points from the: Meridian, we ſet inthe ſecond Co-. 
- . Jumn:the Sine Complement of that-Point (reduced into Degrees) and . 
- inthe third the Site thereof, | As the ſecond Rhomb or Point from the . 


. Meridian, being : 22 degrees 39,mimites, the;Sine Complement thagat 
QI ; WE HE. 


$7 * nth * 


ul on : ” . 


' which is 9239 {et in the ſecond Column againſt 103 and the Sine there 
_ of 3827, Tet here in the third Column: and having done thus for 1a 


firſt Rhomb againſt .10 (which 
may be underſtood to be 100) 1 


find againſt it -in the ſecond Co- 


lumn' 981 almoſt, and. in the 
third 195 3 alſo agaiuſt 60 (that. 


1s, 6) in the firſt Column, there 


F % 


is 588 in the ſecond, and 117 in t alf 
Column, there is 49.in the ſecond, ayd almoſt 10 in the third, 
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165] 161.8). 


he thizd : alſo againſt 5.in the fiſt 


"Theſe ſet down, -and ſumm'd. up, as-here appearcth, ſhew that a 
Ship.running S. by W. 165, Miles, . is 'to the Southwards of , the pl 


from, whence ſhe departed 161 Miles, and 8 tenth parts of a Mile ; 


and to the Weſtwards 32 Miles, and 
you defire more exaQnels, you may 
i which is 


firſt or greatelt number, 


here 100. 
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As 'in' this ſecond Example, '|&' w. ; | 


| where the Southerly Diſtance is 
I6T 24 | Miles, an ] the Weſterly 
32 27 Ms oO 
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* A Jarget Example may bg thit before ſet-do 
of failing by a great' CitCle,” from Summer 
' Pag, 170, &c.. of the Doftrine of Triangles. 
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* Miſes ; then N. E.'by E. 30o Miles 3 E. N. E. half a Point 


own in the laſt,;Problem 
Iſlands to the Lizard, 


| As edmit: 1 fail- from thence, Firſt, N E. 4 a Point Eaſterly 600 
Northerly 
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405 Yu E.N, E ps E. N. B... -:@ a Point Eakterly 364 L 
Miles. N.-by Es 2.19, Miles: > Eaft 95.1. Miles: -Thele Courles ans 
Diſtances I ſet down infuch form as here appeareth,; F . where ; in the firſt 
Column there is expreſle the Courle:or. Point of the Compals' vporr [| 
which a Man fails ; in the ſecond Column, the Diſtance of the Rhomb 3 ; 
from the. Meridian : ; in the third Column,. the Diitance ran upon that FT 
Point 3 in the reſt,;the Nifference of. Latitude and Departure trom the, / 
Mexidan, in Milefs, and tenth PAS: of a Mile. be bl : 
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- (In al which it is to be conceived,that all the Y ariations are allowed) Iv 
ſo: that: at the Foot ot. this Reckoning, I find the Sum of the North 19 
Column'to be 1047 +? Miles, and-the Sum of the Eaſt Column 3970 _:. 
_ Miles almoſt ;,; the tuft, namely 1047 Miles converted into degrees, 134 
17 deg, 27 min; the difference of Latitude, which-added to the Caitade S | 
o Summers mes 32 deg.'25 raja: (where this Reckoning began) + | 
ag 2 | _the 16 
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is 49 eg, 32 


is 49 deg, 32 min. which is the Latitude of this phice where 
Reckonirig endeth* $0 that secording to this Abcorine; the Shix 
is run into the Latitude of 49 deg. '5 2 min;-and hath altered her Lon- 
gitude to the Eaſtwards 2920 Mites, of ſuch Miks-whereof 60 make a 
_ "Np WW-C HA 
erefore if you fet down this Reckoning on the Plain Chart, you 


h 


C 
_ 


- milift make a Point in the Chart that may -be-in'the Latitude of 49 deg; 


52 min: and to the Eaftwards-of Sunmiers:Hfland, (where this Reckon- 
ing began): 2920 Miles. that 15, you mult run a- Parallel (with your. 
Compaſſes or otherwiſe): on your Chart in the Latitude of 49-:deg, 52: 
min; and croſs the fame by-a Meridian, which may be to the Eaſftwards 
of the Meridian of Sunamers Iſlands 2920 Mites 3 and f@ the Point of. 
the Interſection of this Parallel and Meridian, is the Traverſe-Point, or 
Point in-the Chart repreſenting the place where the-Ship is in the end of 


this Reckoning, = 


But if you ſet down this Reckoning on Mercator Chart; you muſt 
alſo find a: Point that may be in the Latitude of 49 deg. 52 mint. and 
may. dikewiſe be to the Eaftwards of Summers Iſlands 2920 Miles, 
which is-done by running with your Compaſſes a Parallel in the Lati- 
tude of 49 deg; 52. min» and crotfing the fame by. a Meridian, which 
may be to the Eaſtward of the Meridian-of Summers Iſlands 2920 
Miles, the Point of the InterſeQion of this-Paralle! with that Meridian, 
is the Traverſe-Point, repreſenting in the Chart the place where the 
Ship then'is.. 


| } -PForit is to be conceived m this Chart, that the degrees of -the Meri- 


(dian intercepted between the Latitudes of two places, are as a Scale for 
thoſe places; -to. meaſure not only their difference of Latitude, but like- 
wiſe their diſtance in their Rhomb,. as alſo the diſtance of their Meti- 

But becaule it oftenfalls out, that in failing from place to- place, a 
Ship runs not: near the Rhomb of the two places by many hundred 
Mites, efpecially in failing by the Arch of a Great Circle, which is the 
moſt exquiſite manner of ſailing, and wherein a Man ſhifts his Courſe 
often, and runs much farther in one Latitude than in another, as by 
'the former Example may appear. . Therefore once in three or four 
days, or fo often as'you alter your Courſe much, you may transfer or 
Ttdownyour Reckening vat of your Book m your Chart, As in trans- 
ferring the former Example, you may fet down the Northing andEafting 


+ bf every of the Coutles ſeverally : bur for brevity ſake we will bring 
” them into thieeparts; and ſoalio we flall not mach err, 
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And thus for the two firſt Courſes, namely, E. 2 4 Point Eaſter- þ 
ly 600 miles,: and N. E. by E. 30o.miles, I find in the North Column E | 
547 miles, and in the 'Eaft Column 715miles ; allo 43 


for the three next Courſes, ſumming” up'the North [£9772 Eaft.| F 


and Eaft Columns, I tind the Northing to be 4.59 F 
miles 3 and the Eaſting 1050 miles. . Alſo for the | 459! 1050] — ÞF 
two laſt Courſes, I tind the Northing to be 41 miles, | [41 I157 tt 
and the Eafting 1157 miles. | G -:: | 1047 2920 
Now to transfer theſe into the Chart, I conſider” : 
that 547 miles is 9 deg. 7 min. which added to the former Latitude | 
32 deg. 25 min; makes Latitude 41 deg. 32 min. In which Latitude | | 
I run a Parallel 3 then conſidering that 713 miles is 11 deg. 53 min. I J 
take this-1 deg,  53-min. in the Meridian,. as much above the one La- =e 
titude as beneath the other, namely. from 31 deg. o min. to 42 deg. EY 
53 min. and this I ſet in the aforeſaid Parallel from the Meridian of 30 
Summers Iſlands to the Eaſtwards, and there make the Point B 3 then W | 


reducing 4.59 miles into degrees,.it makes 7 deg, 39 min. which added "1 Veg 
to-41 deg. 32 min. makes Latitude 49 deg. -1 min... Alfo the Eafting hs 


1050 miles are 17 deg, 30 min. the half whereof 8 deg. 4.5 min. I take ; [3 
Im the Meridian from above 41 deg. 32 min. beneath 49 deg. 11 min. _ 
namely, - from 41 deg. 20 min. to 5o deg. 5 min. And this being \ 8 
doubled (becauſe it is but the half) I ſet from the Meridian of the Prick, |! 
or Traverſe Point B before made, in the Parallel of 49 deg. 11 min. 
making there another Prick D. Laſtly, I add the Northing 41 miles, to 
the former Latitude 49 deg. 11 min.. the Sumis 49 deg. .52 min. the 
Eatitude of the Parallel! to which I am now come, wherein I am to ſet 
down the Eaſting 1 157 miles. This therefore converted into degrees of 

a great Circle, makes 19 deg, 17 min, I take therefore 1 deg. of the 
Meridian, about the Latitude of 49 deg, 52 min. (becauſe the moſt 
part is run in-that Latitude) namely, from 49 deg. 3o min, to. 50 deg. 
30min. and ſet the ſame in the aforeſaid» Parallel from the Meridian of 
the prick D. laft before made to the Eaſtwards 1 9 times _ and mereo- 
ver 17 Min. taken at the ſame Latitude, and this reacheth to the point 
E. And ſo is-all this Reckoning ſet down ; and the like is to be un- wk 
derſiood of any other, which though in expreſſion it - xequtzes many El! 
words for plainneſs, yet there is very little difficulty more in the 
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PraQice, than there is in ſetting down a Reckoning on the Plaine _ 8 , 
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A more ampie Example, together with a larger Table for the - 


keeping a Reckoning at Sea. 


down a Reckoning of the Ships way for every Point and 
halft-Point of the Compals,” this to ſome Men might ſeem 
ſafficient : But becauſe a Ship doth not always make her way good as 


ſhe Jies, - nor doth her Leeward-way always fall juſtly upon a whole 


Point, or half-Point, or quarter : And moreover, confidering that 
though a Ship ſteer away upon any Point of the Compaſs, yet her true 


way, by reaſon of the variation of the Needle, may fiwerve from that” 


Point towards the one {ide, or towards the other 3 or 4 degrees, or 
more or leſs, and not always, a Point, or half-Point, or quarter ; 
therefore I have thought it requilit to ſet down the Table following to 
every {ingle degree 3 and that a Man might the more readily with one 
or two Entrances have his defire, 1 have alſo enlarged the number of 
Miles unto 100. The Ground and way of making this Table, differs 
not from the former, and it is to be uſed almoſt in the ſelf-ſame mau- 
ner 3 Wherefore we ſhall uſe the more brevity in handling it. ” 

Here followeth a Table of the Northing or Southing, Eaſting or 
Wetting of every degree from the Meridian, according to the number of 
Miles run upon that degree 3 which for brevity ſake we call. 


T Aving thus (in a more genera} manner) ſhewed how to ſet 
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Miles Mis. Hour: ; allo the Lal” " ichar yau a Gd by. Oblavati. 
on of the' Meridian Altitude of the Stars, and what elſe you ſhall 
think remarkable,” But before all this, the Licle of. the Voyage n- 
| theſe, or the like words 3 $4 oy : 


The Journal of our 4 oyage, : aiahdi why Gods afifarce from S. WF£10 ; 
- Letitude of 32 deg. 25 in. to the Coaſt of England, bog + 


" The Right-hand Pages, or the right Gde of your Book. throughout; | 
may «by Lines be divided into twelve: Colurans, as in the Example 
following: doth appear. In the tixft Column may he expreſſed he 
Day, tn the ſecond the Month, or at leaſt once in the top of the Page ;, 
likewiſe in the ſame ſecond Column, being large-enough,. may beſet 
down! the Laticades, which you find'by the Meridian- Altitudes of the. 
Sn at ſuch times as you make; Obſervation. In the thixd Column the 
Courſe (the Leeward-way, if-thexe be any Lecing allowed.) In the 
| fourth, the Variation of the Needle. inthe fifth (having made al- 
Jowance for-the Variation) ſet down the Angle of your Rhomb with: 
the Meridian. In the ſixth Column, ſet down the diftance in Miles 
run upon that Rhomb. In the ſeventh, eighth,, ninth and tenth Cp- 
lumns, the Narthing or Southing, Faſting or Wefting thereto-an-. 
Fvering, as youthall End itby your Table. ' In the. eleventh, your La- 
titudes by Dea#:Reckoning, " And laſtly, -in the twelfth Column, 
you may- at fuch times as-you think fitteſt, ſet down your Longitude 
from the-place. from which-you firſt depared,« or the __ of Lon- 
gicads £m. Placeto Plage:. FOES 
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'For.an' Example, we may- frame-a Reckoning betweenthe 
d % o : —_ s _ . | «+ 1 4 e | £ wo 
BOP. EXAmple, -: y. iratne : ecKOnINg. between'tne two: 


Phces'before-menitioned 3 namely, from + Summer-Iſlands to:the L3- 
z4rd, whoſe. diſtance-in the' Rhomb-we have before ſuppoſed. to be: 
3299 Miles, as ſome Charts make-it, and conſequently their diffe- 
rence of Longitude 70 deg. I would not be undertiood as if I affirmed. 
it to be ſo much, for E{uppoſeit is tefs. F was there indeed about 26 
Years paſt, and ſurveyed it, and then kept a Reckoning both outwards 
and homewards, but I have loſt thoſe Reckonings long ſince, and for- 
gotten what they were. and in this caſe it matters not: for whether the 
Sappoſition be near the truth or not, it ſerves ſufficiently to exemplify 
the Rule, that being the end for which it is uſed, But if their diſtance 
be 3299 ſuch Miles as contain only 1000 Paces in.a: Mile; the fame be-- 
ing reckoned in ſuch Miles, as we have before mentioned, namely, in 
ſuch whereof 60 make a degree of a great Circle, which, as we find, 
contains 6120. Feet in a Mile, their diſtance will be little more than 
2695 Miles 3 and conſequently, the difference of Longitude little moxe. 
than 55 4 degrees. | yoo | 
Let us therefore ſuppoſe the difference of Longitude between thoſe 
two places to be 55 degrees, and their Latitudes to be the ſame as be- 
fore; namely, of the one 32.deg. 25 min: and of the other 50-degrees... 
And let the Courſes, Diſtances, and other Obſervations from Summer: 
Iflands to the Lizard be ſuch as before is ſhewed. | : 
The tir entrance in this Journal (which is the 2oth day'of F ebruary) | 
15 thus to be underfiood 3: namely, that from the time-of ſetting Sail: 
(which we-ſuppoſe to be the 19th of February) till the 20th day at: 
Noon; -the- Ship lies away, and makes her way good upon the North- - 
Eaſt and by Eaſt Point of the Compaſs 3 but the Variation being - 
8 degrees to the Weltwards: (as-in' the fourth Column appears) the- 
Rhomb upon which ſhe hathrun 1s fron the North to the Ealtwards.on- 
_ ly. 48 degrees, as is expreſſed” in the. fifth Column. (it-is indeed 48-- 
3 deg. but the-5 deg; we omit, as for the other Circumſtances not to. 
be: regarded : ) upon this Rhomb ſhe-runs 78 miles, as in the ſixth 
Column appears 3 and anſ{werable thereto I find-in the Table before go- 
ing the Northing to be 52? miles;- and the Eaſting 57-2, as here in - 
the ſeventh and: ninth Columns is exprefled by- theſe Numbers.5 22 
and 579. (for the- firſt Figure towards the Right-hand ſigntfeth the: 
tenth-part of a Mile, the relt Miles. ) Hence then-the-Northing being; 
52. Miles, if that be added to the Latitude from which it.is reckoned, .. 
namely,. 32: deg. 25: min, it makes the Latitude here to: be 3 3 deg. 
17 min, as in the elsventh Column appears. Ii like ſort,. the lecond 
RR EALLAnce 
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"entrance being the. 2.1; of. F ebruary, ſheweth that from the 20 day at 
Noon to the 21, ſhe made cher way good-upon the North-Eaſt by Eaſt. 
Point of the Compals 3: butthe Variation; being 8 degrees Weſterly-the 
Angle of the Rhomb, withithe true Meridian, was trom the:North to 
the Eaſtwards 48 degrees and ſo failing 100 miles, the Northing, is 
69 + miles, and the Eafting 74. +3 miles 3 ſo that the Latitude is now 
_ 34 deg. 24 min. and the like is to be underſtood of all the reſt, 
* Touching the Longitude expreſſed in the laſt Column, although all 
a Reckoning may be kept and fet down without it, yet it is of very 
good uſe.; and how to convert the Eaſting or Weſiing -(that is, the 
miles exprefled in the Eaſt and Weſt Columns of your Journal) into 
degrees and minutes of Longitude, we will ſhew afterwards-; - as alſo 
how you may eaſily correct your Courſe, and give the true Courſe or / 
Rhomb, allowing the Variation. $24 

But firſt to proceed with this Journal, Obferving the Meridian- Al- 
titade of the Sun upon the 23d and 24th of February, I find that my 
Latitude upon the 24th is 39 deg.. 36 min. whereas by Dead-Reckon- 
ing it is but 39 deg. 28 min. ſo the Difference is 8 more Northerly : 
But being we'l aſſured of the Latitude found by Obſervation, I correct 
the Dead-Rechoning thereby, which may be done by theRule of Pro- 
portion, ſaying 3 ad, Sprbg HH 

As the Sum of the North Column, 3125 Co. ar. 6.50515 


to the Sum of the Eaſt Column, 4300 _- 3463347 
'So the foreſaid Increaſe Norther]y- 8© 1.9030 
” t0 eincrene Battetly, 0  I16 ©. 2.04771 


That is, 11 miles; for the firſt place towards the zight-hand is on« 
only for the 10 part of a mile. Fa | 


The /ame may alſo fuffciently be found without the Rule of-Prqpor- 
tion, by the foregoing Table, only for looking there under the Degree 
upon which T have failed, namely, under 54 degrees for 8 miles, or - 
80 tenths of a-mile ; though I hnd not the ſame exactly, yet I tind one 
which 1s near it, namely, 82, and againſt it in the next collateral *Co- 
lumn 113, which is 11 +3 Miles (being too much by +3 of a Mite, 
becauſe the other is too much by +3 3 ) Iadd therefore in the North 
Column of he Joumal 8 Miles, and the Eaſt Column 141 Miles z and 
ſo whereas by dead reckoning, the Northing was but 304-4 Miles, 
and the Eafting 419 Miles 3 now having cortedted it'by Obſervation, 
the Northing is 312 +5 Miles, and Eaſting 430 Mites. . 

In the like fort, upon the 27th ww; I ſhould by dead Reckoning be 
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in the Latitude of 44 deg. 9 min. but by a clear-and good Obſervation 
I:find my ſelf inxhe Latitude of 43 deg, and. 55 min. - that is, not {o' 
much Northerly by 14 min. therefore to correQ-it, I put in the South 
Coluinn 14 Miles, or 140 Tenths,-and ſeeing my Courſe was between 
the'North and the Eaſt, and that I find my ſelf to be leſs to the North- 
wards, - that is, more to the Southwards than my Reckoning 3 there- 
fore in probability I am alſo les to the Eaſtwards3 that is, more to the 
Weſtwards than my Reckoning):. but to findhow much, I look in the 
foregoing Table for the Degree upon which I have failed, being from 
the North part of the Meridian to the Eaftwards 60'deg. and under 60 
deg. 1 look for 14 Miles, or 140 tenths, and againſt it in the Column 
2djoyning I find 243, which I ſet down in my Journal in the Weſt Co- 
lamn, and- ſo {ubtraQing the firſt from the North Column, the other 
from the Eaſt, I tind that whereas by dead Reckoning I ſhould be to the 
Northwards 273 +; Miles, and to the Eaftwards 46 +7, - Now having, 
corrected it by Obſervation, I find that from the 24 day till this time - 
F have run more Northerly than I was by 259 +}. Miles, and more- 
Eaſterly by 441 +3; Miles. | 
But if your Courſe be near the Eaſt or Weſt, it may ſuffice to corre& - 
it in. Latitude only, as in the Example of the 8th of Adarch appears 3 
pr in that caſe you cannot correct the Longitude, but from ſome further 
« grbund, 
" H there be any Current, you may note it, as it is done in that Ex- 
ample, following the 8th-of Adarch.. : 
Now if you would ſet down this Reckoning upon the plain or com- - 
mon Sea Chart ;, Firſt, if you delire to expreſs every days Account, 
you may begin for the 20th of February, and make a prick in your 
Plot that may be from the place from which you ſet fail to-the North-- 
wards 52.7 Miles, and to the Eaftwards 57 +53 and fo will this Point 
be dittant from the place of your ſetting Sail 78 Miles N. E. and almoſt 
a'quarter of a Point Eaſterly : then for the 21 day you may make ano-- 
ther Prick, which -may be from the form to the Northwards 66 +. 
Miles; and to the Eaſtwards 74. +3 Miles, and ſo you may proceed 
with the: reft. And thus you ſhall have a Prick on the Plot for every 
day- more exaQly ſet down, than could'be done after the ordinary way 
by Courſe and Diſtance, or. Courſe and Latitude 3 efpecially becauſe in 
lining the Plot, there are not, nor cannot conveniently be drawn any - 
more than the 32 Points-of the Compals, viz, nor half points, quar-. 
ters, or fingle degrees, 
' But if you deſire not tofet down every. Days Reckoning (which is - 
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not neceſſary to be done) you may ſet down every of the Sams as they. 
are corrected by Obſervation, after the felf-tame manner, © f 

'Or you may. add together all thoſe Surns, and ſo the Sum-Total of 
the North Column will be 1049 Miles, and of the Eatt Column 2345 
Miles : therefore in the Meridian of the place from which you depart, 
you:may ſet down to the Northwards of that place 1049 Miles, which 
will fall.in the Latitude of 49 deg.. 51 min. almoſt, and from thence in 
that Parallel ſer down direaly to the Eaftwards 2345 Miles, and there 
make a Prick for the place where the Ship then is the tenth of Afarch ; 
and ſo is all this Reckoning ſet down at once. | 

If you keep Reckoning according to Mercator, it will be requiſite 
fometimes to ſum up your Reckonings paſt, namely, fo often as you 
make any notable alteration in your Courſe and fo this Reckoning, 
or any other, may be {et down,.almoſt as ealily on Hercator's Chart ; . 
the difference is, that here you muſt often alter your Scale, becauſe the 
degrees of Latitude on this Chart are not equal, but grow greater and 
oreater towards the Poles. Now then the diſtance between the two - 
Places is to be meaſured by that part of the Meridian, which is intercept- - 
ed between the Latitudes of thoſe two places: Or if both places lie in - 
one and the ſame-Latitude, their diſtance is meaſured by a degregg, or - 
other lefler quantity, taken about that Latitude ; namely,: half aBOve, . 
and half beneath. 

Wherefoxe if. you would make a Prick or Traverſe-point in Merca- - 
tor's Chart, anſwering to your Reckoning for the fiſt day, namely, 
until the 2oth of Febraary at Neon; it appears by your Journal that-- 
Prick muft be to the Northwards of the place from which you departed -: 
52 +45 Miles, and to the Eaſtwards 57 + miles. | 

Now inſtead of the North or South Columns, you may. more cone - 
veniently uſe the laſt Column but one, ſhewing in what Latitude every | 
Account doth fall ; and fo it appears that thg Prick for the 2oth of Fe- - 
bruary mult be in the. Latitude of 33 deg. 17 min. Therefore in the - 
Meridian of the Summer Iſlands from which you departed, make a Prick - 
inthe Latitade of 33 deg. 17 min. and from that Prick ſet down to the + 
Eaſtwards in the ſame Latitude 57 +? miles; and where it ends is the .. 
Traverſe-Point anſwering to the 2oth of February. -. The like. may be «: 
done for the 21th day, and-ſo for all the reſt. This 58 miles may be - 
taken in the Meridian from the Latitude of 32 deg. 22. min. to theLa-- 
titude of. 33 deg. 20 min. Or otherwiſe, you may take the half of it. , 
vw is 29 miles, about the. middle between both Latitudes, and - 
wuOoudle 1t.. . 5a | 
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"Bat it i$ ſuſkcient to ſet. down the Sus of: every two ar three. Days 
Accounts, oro often-as there is.any notable Difference in. your Courſe. 
\ Thus if you would make a Prick in the Chart, anſwering to the-21th 
of February, being the firſt Sum 3 'T ſee by. the Journal, that it muſt be 
in the Latitude of 34 deg. 24 min. and to the Eaſtwards of the place 
from which I departed 1.32 ++ miles. - Therefore in the Meridian-of 
the Place from whence I departed, I make a Prick in the -Latitude of 
-34 deg. 24. min. and from that Prick 1 ſet in the ſame Latitude to the 
; Eaſtwards 132 +2 miles, and where it ends is the_Traverſe-Point 
_ anfwering tothe 21th.of February, being the firſt Sum. This 132 
miles may be taken in the Meridian within, or a little without the two 
Latitudes, as before, namely, from 32 deg. 20 min. to 34 deg. 32 
min. | | | 

In like fort, if. you would make aPrick for the ſecond Sum, being 

the 24th of . February 3 it there appears that it muſt be in the Latitude 
of 39 deg. 36 min. and to the Eaſtwards of the Traverſe-Point laſt 
before made 430 miles : therefore in the Meridian of that Traverſe- 
Point I make a Prick.in the Latitude of 39 deg. 36 min. and from that 
Prick I ſet to the Eaftwards in the ſame Latitude 430 miles, and where 
thaffends.. is the Traverſe-Point anſwering to the 24th Day ; and the 
like is to be underſtood of all the reſt. ' 

'Now this 4.30 miles may. be taken ſeveral ways: for, firſt, if I take 1 
degree about the middle of that part-of the Meridian which is intercept- 
ed between the Latitudes of the two places(as from 36 deg. 30 min, to 
37..deg, 30 min.) and that degree ſeven times taken, .is 420 miles ; 
then about the middle, namely, 37 deg. I take 10 minutes. more, and 

-{o have 430 miles. 
In like manner you may take'2 degrees, or 120 miles, to meaſure 
it thereby, which may be taken from 36 deg. to 38 deg. and the reſi- 
due about 37 deg. as befdp, &c. oy 

' Or you may take the half of 4.30 miles, namely 215 miles, which 
is 3 deg. 35 min. which'mult be taken as before, about the middle 
of that part of the Meridian which is mtercepted between the two 
Latitudes, and that doubled, is 4.30 miles to be ſet to the Faftward, as 
before, Cray LK | 

And thus-may this, or any other Reckoning be ſet down without 
knowledg of the.Longitudes, but more aptly and exaQly by ſome Lon- 
gitudes known 3 for then ſhall you have in the two laſt Columns the 
jubſiance and principal ſcope of your Reckoning, namely, the Lati- 

tudes and Longitudes of all places as you fail, which may more eaſily 
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_ andeexaRly be expreſs'd upon this-Chare, than the Eafterly or Welter- 
ly diſtances : . Therefote-how-this alſo may- be done we will ſhew -: but 
fcſt.. ſomething touching, the. Compaſs, and the Variation thereof, 
which ought not to be neglected in\a Reckouing, | Be TYNT 
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Of the Kariation of the C ompaſs, and how to reftify a C. onr fe 


by. the Variation known. 


' Mongſt all the Myſteries which God hath of late Years diſcover- 
, ed to the World for the furtherance of N AVIGATION, 
4 Mk. there is none more neceſfary, nor yet more admirable than that 
Property of the NEED L E touched with the Loadftone, whereby'in 
the vaſt Ocean, where all the. Landmarks fail, yea even in the.darkeſt 
Nights and cloſeſt Weather, when neither Sun nor Stars-are to beſeen, 
the: Mariner. (as it. were by a Meſſenger ſent. from Heaven) is taught 
which way to dire& his Ship 3 y@, as. it. were accompanied with a . 
Guide towards his defired Port;' Fen art T 7 1/06 S201 9h 
For the Needle touched, beſides other ſirange properties, hath this 
ta point out.in all quarters of the World, the North and South parts of 
the Horizon, and fo having a Card thereto fitted with Rhombs and De- - 
orees, it ſheweth all Points of the Compaſs, and Degrees of the Horizon. 
" Yet very ſeldom exactly of it ſelf, without forme farther Art and Ta- 
duſtry of him that.uſeth it 3 for. though-in ſome . places it. ſwerves not, 
yet in-malt parts of the. World the North and South Points of the Nee- 
dle have ſome Variation from the North and South parts of the Hori-- 
zon, to the Eaſtwards or-to the Weſtwards, which how to diſcover in - 
kind and quantity, we have ſhewed heretofore. . TY "og 


| It may be-thought,.. (and ſome Men, otherwile learned, . before this 

property.was fully diſcovered, have faid) that this ſhould be:ſome ble-- 
miſh and imperfe&ion in a Stone fo precious ; but it is.ſo far from be. 
-iug an imperfeRion, that it makes it ſo much the more.precious : yet 
(as I have aid): not without the induſtry of him that uſeth it. He that | 
is. negligent ,or unskiltul to obſerve it, eſpecially. in. long Voyages and + 
various-Courles,, may be led into. many dangers by it, becauſe he-trames - 
not his Mind to the Rule, but the Rule to his Mind, imagining it to be 
what - it is not:: And hence I {irppoſe [prang that Cuſtom of placing 

the. Needle,; or. Wiers, a Point, or. half a Point: to:the Eaftwards of - 
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che NorthiPoint@64he Card, rhinking by: this means to nan” the te 
- bour of obſerving che/Variation ; 'which indeed they might, if the Va- 


\Fiativn were the ſame in all places, » andat all times bur becauſe it is 
not, this doth often jnereaſe:the Error. BITS: IRS N+ HEN 
- - But he that diligently obſerves the Variation, finds (as Ifay) no 
prejudice in it, only It requires daily, or once in two or three days, half 
' an hours work ; . and this Jaboux it.doth abundantly recompence: for 
by this means hecknows at the preſent how to direct his Courſe; and for 
:the future, by thoſe Notes which he keeps of the Variations and Lati- 
tudes by him obſerved, ke knows (coming that way again) when he 
. draws near toany of thoſe places where ſuch Obſervations were made, 
.and fo falls the more certainly with any place' intended; . © 

_ There is further diſcovered of late, a motion or alteration Mn the 
\Variation of the Needle, and this is ſcarce yet certainly diſcovered. But 
comparing the Variations which were obſerved aborit fifty Years paſt, 
with the preſent Variations, it appears they are lefler Eaſterly, and more 
_ "Welterly by 6 or 7 degrees, than they were at that time. For whereas 
the Variation hath formerly been obſerved near Londjz to be 11 £degs 
to'the Eaſtwards, it doth now ſdlltce: exceed 4 degrees. | And there is 
-the like alteration (as I have heard by ſome: Marmers) m other parts of 
the World ; which we now leave to the farther diſcovery of Time and 
"Induſtry. and come to ſhew how to' rectify a Courſe by the Variation 
-known. FP CO OITNG ONE 


a 


The Point of” the C ompaſ's wPO7 which you ſail, and the V a- 
 riation of the Needle known, to find the Rhowb or Degree 
 npon which the Ship hath maae her way. "I'S 


T is beſt that the Needle, or Wires, be placed dire@Qly under the 
Flower-de-luce, or North or South Points of the Card, and f6 in 
- the Rules following we preſuppoſe them'to be. Now then' it is 
to be underſtoed, that the Needle having Variation (as for the moſt 
' :part it hath) the Ship doth not make her way upon the Rhomb, or 
'Point of the Compaſs, which ſhe ſeems to fail upon, but either more 
to the Right-hand' or to the Left, according as the Variation isto- 
wards the Right-hand, or towards the Left, and that ſ&much towards 
the one ſide,-or towards the other, as that Variation is : We ſpeak'not 
here of 'Leeward-way, 'but-of the Variation only. Therefore for the 
"Solution of this Problem, you-muſt know how-much the Variation is, 
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——_ G Sea-man's Practice, 209 * 
and 'which way 5 a bbs this maygbe done, we have briefly ſhewed 
upon the 12th Caſe of Right-angled Spherical Triangles, and the 11156 
of Oblique.z which -known, you may: find-the Angle of the Rhomb, 
-or Line of your-Ship's _ with the Ie being the thing 1 in this 
Problem required. 
A Table of the Angles of every Point and balf- Point | 
- "W" the C ompaſs with the Meridzan. A 
8, 8 Las bo D. M. _ OTE FE | 
oy North. | South, |od oo | North. South, 
E ! 05 37 * | mY 
x1 a by E. S. by W. II 15 | _V. by W. $8. by E, 
'7 11 oh ; , | oy 52 | 7 ad oe 
. 2 N.N.E. 3b, 8, LY 22 .ZO N. N. W. S. SE. 
b * RT . Wy | 
13 N.E. by N.\S. . by S. [33 45 N. W. by N.}S. E. by 'S 
[3z _ 39 22 bs 
14 | _N. E. S, W. 145 oof N. W. SE. 
4: | 3 KS 150 37 | 
® N. E. by E, IS. WW. byIW. 56 I5 Cie gh byW]S.E. by E, 
[5+] 74 G1 52 =: : 
6 | E,N. E, | W.S.W, [67 3o{W.N.W.| ES. 
1] 1 13 97 | 
7 | E byN, | W.byS. [78 45} W. by N. : E. byS, ; 
[7 | 84 22 ſoon 
| 8 Eaſt. | Weſt. JO OO Weſt. ; - E aſt. K'i--5 
| | AddFatt Variation, .Add Weſt Variation, | QB. - 
Subtra *# Wet. | _ Subtract Eaſt, | \ 


For the effeting whietcal, we will {et down owo ways the one by 
the Pen alone, the other inſtrumentally. If you do itby the Pen a- 
lone, although it be-not hard to find what Angle every Point, or hale® 
Point makes with the Meridian ; yet for your further caſe herein, 1 have. 
expreſſed the ſame in the Table before-going ; the quarters of Points 


1 haye omitted, becauſe the Steerage upon a'quarter of a Point 1s very 
P Uncertain, 


'Tlo 'The Sea-man's PPactice. 
uncertain, (the Points being undivided, as uſually they are) ; for a 
'Man is able by his Eye to gueſs very nearly which is the middle be- 
tween two Points, but he cannot guels ſo nearly which is the fourth 
part. Yet if you deſire any quarter, you may add ro the next before- 
going almoſt 3 degrees, namely, 2 deg. 49 min. 

Now then by the Magnetical Rhomb, or Point of the Compaſs, and 
Variation given, to find the Rhomb, you axe to obſerve theſe two 
Rules following. = 


1. Tf the Rhomb and Variation be both the ſame way from the Meri- 
dign (namely, both to the Right hand, or both tothe Left ) add them 
together, and that Sum i the true Rhomb from that part of the Meri- 
dan. | 

Tet if that Sum-exceed 50 degrees, ſubtratt it from 180 degrees, the 
Remainder ts the Rhomb from the oppoſite part of the Meridian. 

2. If the one be towards the Right hand, the other towards the Left, 
ſubtraft the Variation from the Rhomb, and the Remainder is the true 

Rhomb. | 
Tet if the Rhomb be the ſmgller number, ſabtratt it from the Variati- 
071, and the Remainder us the true Rhomb the other way. 


Theſe Rules we ſhall endeavour to illuſtrate by Examples follow- 


: 
yp firſt for diſtin&ion ſake, we ſay the Rhombs or Degrees from 
the North towards the Eaſt, are towards the Right-hand, and fo from 
the South towards the Weſt, but from the North to the Weſtwards on 
the Left-hand, and fo from the South Eaftwards : For a Man's Face 
being towards the North, the Eafl is on his Right-hand, and the Weſt 
on his Left, &'c. | 
In like ſort for the Variation of the Compals 3 it it have Eaſterly 
Variation, that is, if the Needle and Flower-de-luce of the Card ſtand to 
the Eaftwards of the North, we ſay that Variation is towards the Right- 
| hand 3 for not only the North-Point, bat all the other Points of 
the Compaſs dire& a Courſe more toward3 the Right-hand than they 
would do if there were no Variation. Ando if it have Weſterly Va- 
riation, that is, if the Needle and Flower-de-luce ſtand to the Weſt- 
wards of the true North-Point of the Horizon, we fay that Variation is 
towards the;Left-hand 3 foraſmuch as.not only the North-Point, but all 
- theother Points of the Compals ſtand more towards the Left-hand than 
they would do if there were no Variation. This being premiſed, we 
come to give Examples of the two Rules before going. | 
1 Exam- 


-1 Example. Let Ne ge e=cy Rhombor p int of the Compat 
be North-Eaft, and the Variation 10 degrees to the c Ealtwards, I de- 


mand the trae Rhomb ? 
Here the Rhomb and Variation are both one Way ; | 

that is; both towards the Right-hand 3 therefore deg. min, 
To the Magnetical Rhomb being North-Eafterly———45 oo 


Add the Variation Eafterly—— 
The Sum is the true Rhomb Nont-Eaflely———  —— 55 00 


2 Example. Admit a Ship fails upon the North-Point of the 
Compaſs, and that the Variation be Io deg. to the Eaſtwards 3 how 
doth ſhe make her way ? 

The Magnetical Rhomb is North; thats, —O00 O09 
To which adding the Fafterly Variation ————— ——o 09 
The Sum is the Angle fromthe North part VET gt 

of the Meridian to the Eaſtwards Fra 
Which is:almoſt N. by E. and fo hath the Ship made her way. 


3 Example. Let the Point of the Compaſs be Eaſt * Point Norther- 
ly; that is, from the North to the Eaſtwards 7: Points, which is ys 
deg. 22 min, and the Variation, as before, 1 0 deg, to the Eaſtwards, I 
demand the true Rhomb ? 


To the Magnetical Rhomb, being North Eaſt, — — $4 22 
Add the Eafterly Varhation————--— ———TI0 00 
The Sum is the Angle from the be —94 22 
Which ſubtracted from ———— —1 00 
There refts the true Rhomb South-Eaſterly — ——— 5 38 


4 Example, Let the Courſe by the Compals be Weſt and by South; 
that is, 7 Points from the South to the Weſtwards, or 78 deg. 45 min. 
and let the Variation be as before, Io deg, to the Eaſtwards : > What Is 
the true Rhomb ? . 

To the Magnetical Rhomb South-Weſterly—— ———78 45 

Add the Eaſterly Variation ———————————— 1 00 


The Sum is the true Rhomb South-Weſterly— —= — $8 45 


You may conceive that the Rhomb and Variation are here both one 
way > namely, -both-from-the Meridian towards the'Right-hand. For 
the Veils of. the North-Point is from the North towards the Faſt, 


and conſequently of the South-Point from the South towards the Welt 


both OU_e the Right-hand of the Meridian, as the Rhomb is. 
2 5 Exam- 
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5 Eg ple, Let the Conrſe by the br | & be Weſt; that is: from 
the South Ay the Weſtwards 8 Points, or 90 Degrees; and let the Va- 
riation be, as before, 10 deg. to the Eaſtwards'z. I would know the 


true Courſe or Rhomb *: 


To the Magnetical Rhomb South-Weſt— ——z 00 
Add the Variation Eafterly ———— ene Ce BR OS 
The Sum is the Angle with Za PET a wes 

- Saath part of the Meridian _ 
Which ſubtracted from- ——i 00 


There reſts the true Rhomb Wea. ———— — Zo O00 

Let the Courſe of the Compaſs be Weſt ; that is, from the North to 
the Weſtwards 8 Points, or 9o Degrees, and let the Variation be IG. 
deg. to the Weſtwards; Idemand the true Rhomb Et 


To the Magnetical Rhomb North- Welt—— ——= 90 00: 
Add the Variation vr — ——— Io O00 
TheSum is —_— —— TI00 ©0o 
Which ſubtracted from t=—— — —I 00 
There remains the true Rhomb. South-Weſt——— ——80. ©o. 


Objets. The. Magnetical Rhomb being here Weſt go EE why. 
ſhould ; it not as well be counted-from the South, as from the North ? 
w. It may be counted from either ; for as it is counted here from 
the North to the- Weſtwards, it falls rules. the firſt Rule, . becauſe the - 
Variation is the ſame way. But if it be reckoned from the South to the 
Weſtwards, it falls under the ſecond Rule, whereof we now come, to 
give ſome Examples, ſuppoſing theſe already given ſufficient to illue.. 
firate the firſt Rule. 


7 Example. Let the Point of the Compaſs be N. N. W. and the Va- 
riation 10. deg.. Eaſterly 3 1 demand the oe Rhomb? 


From the Magnetical Rhomb North-Weſt- — — 22 39 


SubtraG the Eafterly Variation ——I0 OO. 
The Remainder is the true Rhomb North-Weſt ——— —12 30 


$: Example. Let the Point of the Compaſs be North, and. the. Va- - 
riation Eaſterly 10 deg. what is the true Rhomb'?” 


Jen-ailin. | 
From the Faſterly Variation ——————— 1 0 
Subtract the Magnetical Rhomb N, W.——- -——00 - 00 


The Remainder is the true Eb Wo = A 
the other way, , namely, NE. f —— ——* © 
PARIE Objett.. 


Ohbjeft. "The Magnetial + $27 at as ; well 1 be named NortvEat- 


ily o deg, o min. _ 
eefw, It may 3 but then it is ſubjed to.the firſt Rule, as in theſes. 


cond Example. . 

9 Example. Let the Courſe by the Compaſs be Weſt, that is, from 
the North to the Weſtwards, 8 Points, or 90 Degrees, and let the 
Variation be, as before, .10 deg. to the Eaſtwards ; what.is the true 


Rhomb ?. 


From the _— Rhomb N. W.———————g0: 00 
Subtract the Eaſterly Variation— — ———— —— —x0 00 
There reſts the true Rhomb N. W.— —————— -— $0 P 


Here the Magnetical Rhomb might as well be South- Weſterly 
deg. and o it had fallen under the firft Rule, as in the fifth Fun 755 

10. Example. Let the Courſe by the Compaſs be Weſt, that 5, 
from the South to the Weſtwards ; Points, or 90 Degrees, and let 
the Variation be 10 deg. to the Weſtwards, I demand the true Rhomb ?- 

From the Magngtical Rhomb S. W.-— —— — ———9g9 oo 

Subtra&k- the Weſterly Variation — —_— 0 

The-Remainder is the true Rhomb S. W;.— — SO - ©© 

If the. Rhomb here had been reckoned from the North.. as in the: 
ixth Example, it had fallen under the firſt Rule. 

And this may ſuffice for the. illuſtration of the two. former Rules in - 
the ſolution- of + this Problem. . _ 

The fame may alſo more eal 6 reſolved, by ſuch.an Infirument | 
as 15 here deſcribed, contiſting ot wo Circles : 3 the one being the ne- - 
thermoſt, divided into 4 Quadrantsz and eyery of thoſe into. 90 deg. 
numbred from the. North and South Points, towards the Eaſt and Welt. . 

The other, .being the uppermoſt, .and moveable about the Center, , 
divided as the Card of the Compaſs into XXXIFPoints, and thoſe again. - 
ſubdivided-into halves and quarters. 

For if you turn the North-Point of the upper Circle, from the Norths - 
Point of the lower ſo many: degrees, and the ſame way. that the Varia- 
tion is, and then lookin the ſame upper Circle for the Magnetical 1 
Courſe, or Point of the Compaſs propoſed, you fhall find right under - 
it in the nether Circle what number of degrees the ſame is ditiant from. 
the N. or S. Points of the true Meridian towards the E. Or W. which - 


is the true Rhomb here xequired. 
As, ſuppoſe the Variation to be 10 has Eaſterly, Fo FR Gounſs- 


by the Compaſs Eaſt, Kalf a Point Northerly,and there be rogues the : 
true Rhomb, . 
> - IE 
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©] rar. the North-Poinit' of 1 e upper Circle from the North-Point 


.of the lower 10 deg, to the Ealtwards, and then I look in the upper 
Circle, for Eaſt half a Point Northerly, and right under it in the ne- 
ther Circle I find 85 deg. and about one half, numbred from the South- 
| part of the Meridian towards the Eaft ; therefore 1 conclude, that the 
_ true Rhomb required is from the South: towards the E aft, 855 deg. 

' and ſomething more. x | 
By this you may readily find the true Rhomb for any Courſe and Vari- 

ation given, | 


By this Infirument alſo (if you uſe the Pen only, as before ny WY 
_fhewed) you ſhall readily ſee when to add, and when to ſubtract. © - 


CHAP. 


—_—_ rag | re rnnnnenrnmnet——m————— 
oo * 1 "ou 
To keep a Reckoning of your Longitude, and ſo to ſet down a 
Reckoning by Lovgitude and Latitude only. 


N this Example before given of a Journal, we have in the twelſth 
_ and laft Colomn, expreſſed in ſuch places as it ſeemed moſt requi- 
fite, the Longitudes > we come now to ſhew how the ſame ma 
be known 3 and fiſt, | 

By the Rhomb and Latitudg giveng to find the difference of Longitude, 
As the Radius is in proportion to the Tangent of the Rhomb ; 
So is the difference of Latitude in Meridjonal Parts, | 
To the difference of Longitudes jn Minutes. 
- As, let the Rhomb be North-Eafterly 48 deg, and ſuppoſe a Ship to 
run upon this Rhomb, from the Latitude of 32 deg. 25 min. into 
the Latitude of 34 deg. 24 min. there is required the difference of. 


#*-" 22h 


Longitude. Here, 
The Meridional Parts anſwering to 34 deg. 24 min. +2200 
The Meridional Parts for = - 25 , 2058 
The difference of Latitude in ſuch parts is —————— 42 


from the 27 of February, till the ſecond of March, I fail by ſeveral 
Rhombs and Diſtances from the Latitude of 43 deg. 55 min. into the 
latitude of 48 deg. If you would find the difference of Longitude 
heretd anſwerable at one Operation, it may be done by this Rule. 
ry _ AS 


F \ .. As the difference of Longitude in Miles, 


*Js to the departure from the Meridian in Miles 3 
So is the difference of Latitude in Meridional Parts, 
To the difference of Longitudes in Minutes. hos 
As in that Example, the difference of Latitude for all thoſe Coundes, - 
as in the North Column appears, is 2444. _ 
[The Departure from the Meridian, as there in the Eaſt Column ap- 
pears, 15 6301. - % ' 
'The. Merid. - parts for the Latitude of 4.3 deg, 55 min. are 2939 
The Merid, parts for the-Latitude of 58 deg, 00. min. are 3292 


'The-difference of Latitude in Meridional Parts, is ———— 353 
Say then, As the difference of Latitude — 24.44 Co. ar, 6.6119 
To the departure' from the Meridian ——6301 3.7994 

So the difference of Latitude in Merid, Parts 353 | 2.3478 
"To the difference of Longitude in minutes 910 2.9591 


' Which reduced. into degrees, is'15 deg. 10 min. And added to the 
Former Latitude 21 deg, 28 min. gives the preſent Longitude 36 deg. 
38 min. for the 2d of March. | 
-  Thellike may be donefor the account from the 2d of arch to the 

Fth of the ſame, &c. 
But if your Courſes and Diſtances run, be all near to one and the 
fame Parallel or Latitude (as in this Journal they are from the 5th of 
 Marchto the 8th, and from the 8th to the rorh, ) then it is ſufficient 
to fmd what:Longitude in that Parallel is anſwerable to the Miles of 
Eaſting or Weſting,- or departure-from:the Meridian, by this Rule. 

:As the Sine Complement of the Latitude of that. Parallel, | 
- *Isin proportion to Radins 

So is the number of Miles in that Parallel, 

To the difference of Longitude in Minutes. 

_ 'As from the'56 of arob to the 8th, the Latitude was near 50 deg. : 
-the Eaſterly diſtance 186 Miles :' therefore for the difference of:Lon- 
Situde, fay 

As Sine Complement the Latitude, ſ, c. 50. deg. o min. .ni919 

_ To'Radim; R | 

So is*the departure from the Meridian ——— 186 8 32.2714 
"To the difference of Longitude —— —— 290 6 3.4633 

- Thus it appears, - the difference of Longitude is almoſt 291 min. 
which is 4 deg, 51 min. and this added to the Longitude upon the 5th 
of March, namely, to 46 deg» 52miv. the Sum is51 deg. 43 _ 
tne 
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_ tax d&; or = boprev ple eridian x of any Rhomb} ivy 
- diſtancenm upon it, we! have before ſhewed : La like = Oper is in- 


bf theſe froportions fol 


Diſtexe in. Latitude given: 
ob, and the Eafting or Weſting. 


": 


x _ parture from the Meridian and the Rhonk, - Wnt 0.6 

E--- 4+ The -Difftrence-in Latitude, end Departs fawrhs Me diam 

"= a 2.0 fin { tbe Ci our ſe and Diſtance M4et + 

4 5. The Co our ſe and Departure from:the Meridian given; te'fndthe | 

A _ 6 The of Batitude and Dift ance. - * © | © 
"6. 


Dance and Departure from FA Meridian given > to fo +. 


__ £0: that with the firſt beforc-handled, here are ſix Propoſitions, and: 
in every Ong hings req aired 3 and ſo they become twelve. | 
Wo We will not: fland to give Eaanples of wee all, ho ol: of thoſe .- 
* which are-molt uſeful, the reſt may be by them conceived;; ;- 4; 
We And-firſt,, to find the Eaſting or Weſting, of. any þ homb- for any 
erenc of Latitude. . - 
- Admit A ſhip Tun North-calterly 60 deg. (that i is,” N.E. by E 
8 » almoſt half a..Point Eaſterly); till. he have altered the Latituc 
IF 42 Min. bow much i is ſhe departed from the Meridian ?: 
WR” . Lun down. the Column: nder tg deerentit] find 42 
' 420 tenths, and againtt it in the, adja zdlun 2 teriths,. 
W  Cthatis, almoſt 73 pr 1 þ which i is the Departure from the Meridian. 
WW; - -totheEafiwards.. 2" 5 4 
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420, and againſt the.firſt” n the adjacent Ce 
' 1 tind 866,-and agaiaſt 


ſet againſt them as above ap 


Meridian to be 159-4 miles. 
' Tf further you dehire'the diſtance x rin pon this Rhomb, you have 


4t in £—$25 Mak of- Diſtances, 'right againlt the fame numbers} as in 
the yn aboye PPE, WIT being added, it amounts to _ 


T be  Diſtavce, and Difference in "Lacie FORR ; Io fod the Rhomb 


and Departure from the Meridian. 


K# 3 


k Eaſt 84 Miles, and then have altered her - Latitude 42 min. t 
Queſtion i 5, Uhbos what Rhomb hath ſhe run, and how, w..many. Mi 
$ uo the Ts in 1 Lot £ NN is {OR 

Exum arc "A We hind, lool n "In gra he 

| 3 fin lt "on otte & the: adRacer 


ep gong the Rhomb to be Nor Rae, 60 deg. alld a; in 


to the E: vw: rds to be almoſt 73 Miles. 


and Dif ace to the Eaſtwards, © 


Becauſe the Column of Diſtance extends but to- 100 Miles, and if e 


diſtance here given is 1 84. Miles,” you may'take the ra chereas; 
1592 Miles, and UKewie the half of 1.dep.” 32 min. which 
oj 460 tenths\ Þ d then took, F lu lore, Meh Fn hn; 


 Eallcly60 Tg an bj te WE ent. Col 
45ak ou hall find. 797, wineh doubled20 L a ? Wo fr | : : 
4, ſhewing that the departure from the Meridian to the Þ iftwirds 
is "Tho? "Mites. Theſe and the reſt a gbe nei 
" Dottrine TE ; at Nees 8 2s 5 FG Fare AO ey. 


TIRE + 
LT $4 pe 4-210 | 1 ' 8" Lp Wb , is 3 "a o. ” , a= 
+ 36s $4 , _ FE tae} , hs 5. >. {8 [OnE,. 


& - = 3) 45”. 
< $9. "iT 4 je, \ D a p . & 
WF Bod F F / WS) Fn: y A , 
* '; , Ros rai tt - © . , vr s _ . F, ; + 
| Y ROB OCORIRTY - LA. * HOÞ WY ' y as 5G 5 oo” t*%, \ £ + IPC: « bs 4 { » - 
| ol nie of Ke! $0; *.; ; kv. 4 , 'Yy : " OOTY OF 05 '\ n : "Ry 4 "x * aE% - 0 TRIP 1b 3 " bs *. 
; GIRL " ; wn. : ; AY _— on "I <@ MO Tk w a5 24 AY Rt OP 2»; & 4+ 06; 23S od ; N Of 
by Tas vi LET. £ . +. 6 | > ct : K p 238; 4 TE ons - I TY _ 
" ; T , T y \ 


oo 500\ "866. 
VU Doe 34. 440 428" 
f £ ſecotid 728g" awhich 1- bagh 19 mo 4 1 apr Pere i 
peareth, and. fo. adding 184 TED 1594" 4 
them, I find for: -this diffexence "of. Latitude, _the departure from the 


APor A Ship ran: pon {ſome Rhomb between the. Noth me th 


5 2< ' 
Fe 


420 in the adjacent Column, I find 72 3, which ſhewet the [ 3s tc 4 


2; "Example. But if the Diſtance run be 184 Miles, "a big te 
ce”or-- atitude I deg. 32 min. and there be required, the Rho! 


His 46 Mites, 


3. MY. "A 


- 
A s ) 
«> : 
ee” anne net na rip, ris - - 
ya ae = boa. 
__ = —_—_ yy Vw” WI ow — 


2" 2ndF"-.4; F 4 


% > 4.49 of nth f 
RE I +; de® ee Pn 


- ” v—_—e ——_— 
———<r 2agos a , - 
w/ 4 _— _ 


4 ; j s Ya; 
* s & fag , x ty "y 
Is... 


. > a i rad . \ 
p . | % 


by « P x , ®r 

bt & Bo” frm MS. 4K, 2 

De OTA Þ- by R 
- SL "EAPS; 7 SET; 


7 
LY s- o ” K - » 
a ” 6 \ Ry - $ 
"IR" BL” : F —— þ-V, £ p : 4 5 ” pq Sy 4 ; * i [ > WV" .Y P 
- .. SO 3-1. > 3 TY SI , " £4 , : " ; - . : : > "KS RS 3-- mk 7 
: X b- h © 284, $5 © 5 —_ iS _—_—_ PF 7 8 5 þ LM FT , & * - _— A ” AGES þ 
” ao gg) | FRED 0 «6. c PREP, \ _—_ 4. «fs; 20h ion : # RN A ”_ Swcs 7 A % E ” * 4 4 a ” . : , we, RE A SEW by $ > w—_ He 4 Ore Y: : -s A 4 4 
oh. ea l "9M py ENG . « I's & 6h TE: | % : £238 -; oy « d Ms , . A 6 - — : - - 4 BC 4 . +*% _— - ” ” dat Be. OY "Y at « <4 4 2 Sh. - *» u > - Y - >, EY 
FE "# 4 tel. FIT "TH . 45 "8 i = ” : Mi n % 2. 0% ” . - 5 5 & : a . "Ee £0"Þ . he Ns . 65 REES => 
_ —__ hs. F » Ms ors - W. SB R > Te _ 4 PO AR 6 <,"+ Ky bref 8 . * 49 BIA > 4 ; . "I*3- 299, © MF RIPAt, i*.-.. DOEEES 2 : L "Bt %. "8 > 
— —_ II "I BR te inn, ed as... ad com entnges ONS KL. 4 s "*S pF & a, 04 - 4; 4 = ons, Ty | <7 a RE WEIS TI et. LY VOY OS PALS 0 þ - 1 26 ae. ny ng 2 19 wy af nat _ he wy « OE a#£*. i 2-38, 7 "924 <3 7 - , * 
_ MD eons Co LU 4 As. os wo tn We - _— x #5 ” Fee of . ——_ ; > So . o 77 Si T ". v, £ » of - as. 2 "Is. a For Mons IS © IS » YE te T- 
a Q « Wn hy , _ > Lo Oy T - $4 5 = vt TV - F, _—_—_ , Ls S > Y 
g i Fas . he "ES. 23-25 ; O90 WY 
ga <xy 2 0 Pe y Coen J F 4. 
oy = _ hy F | 
2 Oy Mw I . "3. 4 . 


MEE - 


$: 948, 
N oe EV ow L. af 
Cy Fan * x33 6 
4 oo ELio 
.) - 


i 


A Lthough the time be already expired which I afligned for this 
£ A Work, and niine own more urgent Occaſions call me away, yet 
.{eing it is mceflary in;Navigation'to take notice-of Currents, and to 


makeia competent allowance for them ; I will briefly ſet dowg certain 
Problems, (nchias T have ſometimes thought upon, whereby a man may 
the better conceive'andjudg of that allowance, the rather for. that 1 
. know not any that have handled it. . Bly 
Firſt then, it-is to-be conceived, that a. Ship: or. other Veſſel filing 
or rowing where there is a Current, hath a:compound Motion ariling 
_ of two different Principles ; namely;of the Current and Ship's way ; 10 
that here are three Motions to beconfidered, namely, two fimple,and the 
third compounded of them. The ſimple Motion is that of the Current, * 
whereby it moveth, and is apt to move other things that are in it in the 
Jame'way. *Fhe ſecond, of the Ship or-Boat, as it moveth by Wind or 


ny 


Oars, oris apt «@ be moyed, if there were no Gurrent, . The thirg, con 
pound of them, is the Line of the Ship#true Motion. The hr{tyWeek 


heſecond;the Way, or ſimpleM 


eone with another. 
mnwer 


Subſtra& the Current——A_—_—_—— co 
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Ste the Ship" S ſople n NT 
Fhere remains the Ship's. true Moi tion wm 


kf ov that is;' moves to the Weſtwards 1 mileat 
 IntheexperimentalPratice of the two former Pr 
that a Ship or Boat ſo.ordered, hath alſoa 


poſſible to tem a Tide or Stream fo exaQtly,. but that-Mie 

| lwerve (dr yaw, as they ſay) either to ole A 
3. Admit a Current rut Eaſt 3 

Eaſt 3 Miles an hour, by & Log : What « the; ma 5 Fre. 


| 
| To the Ship's ſimple Mabi————< _ 
Add the Current SIRE FINE 57 HATE IE UE 


'The Sum is the Ship's true Motion —— —— wn 
So the Ship's compound or'true wsy3 is Eaſt 6 Milesa#. 


4: Admit a. Current tim Eaſt. 2 Miles an bur giand the phy 5 Swab » 


"mY Ales an bour : 


In nar of any Art to avoid cigar 
rt ſerving'to expreſs briefly the things handled. And foras- 


hat is the Shig's true Mation, and which way ?. 


; this Subje& hath not been formerly.handled, nor the Principles - . 


. A exGrounids evo laid (fo faras] know) we will add a few ſuchterms 


,a$ my ſeem moſi.neceſſary, expreſſing here what we meawby them: 
7? Let the Line AB rurfrom A to the Sout wards, and 


VP: - B BD from B:to the Eaftwards;. and let A be | InProy ; 


— _ portion-to BD, as 6to 2, or 3 to 1. 

Then doth AB repreſent the line of the Ship's ſim- 
ple Motion, BD the Motion of the | 
bt the compound Motion of" the Ship... - 

And DAB. is- the: -Angle. contained - between 
' FF the line- of - the Ship's ſitaple Motion, - and the line 
»: of her compound ox - true Motion, which- for bre- 


fleas 7:0u., Allo ADB is the Angle contained between 


or drift of Cartent, which y we e call the,, 
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Which 1 Mile Ms, that the Ship | by ; hes compoyn "1h # Magion falls | 


Wk he right-hand or - 
to the left ; but this comes to: paſs, becauſe itis hard eng ina. manner im- | 


Miles an hour and that the Ship a arun 


nlocution.there are uſed Terms 


grent,. and: AD - 


ol : vity ſake we'will-henceforth. call :the : Anglecof De- : 


the line of the Ship's Compound Motion, .and'the {et - 
owe o Re> .. 
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Tl of Teidence , wh. 
Y UM 7 0c—Then fre 


ANION, T KAMI WAI 531 
"ONONFE1 mis thur,... $1? 10TH 
OW. lb 5 ER % | 


D | zi j APR -dew 126 miner 3 
or Wwhich che Ship -coakes het way good;/5s 
mi, Eatterly, thats, 5. s E. 4 deg, 4 mins 'Southerly. 
2 For the Ship*s true Way, or compound Motion ; Y 
F "the _ 1 VA DAB 18 deg. 207T mart”: Sie 
74. © DB 2 miles - YE wh HEH 


64 AD 642! IT 0” Py 98011 | 
"Ship's Compoant Motion 66427 miles howty that is 


ſans Weſt 5 day ; rogenbory by the Log-" 725 Miles: but there. 
if | , Nall this She fettingtothe Sourhwards 1 IT Aller an cg 
Wo - 1 dcmatabow/ſhe ach ſailed, ahd how far Pu 
bas The 2urre! 15 miſe an hour, s4 
Wo Therefoe, Eo * R-- | 
As the ſimple Motion AB 725 milles 
Is to the "ge - DB 180 miles. 
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To the Tangent of Defeton t, DAB I3 4s. i57 min, - a 

Fg or the Diſtance. OR 
As Yine-compl. che Deflection fe DAB 13 deg. 57 min. . -: 0.01 
Tet to the i oti 7 25 miles 8 0p 


we 2 he $ true way is Weli-outhedly 1 MA _ 57 min. or Sputk: 
weſterly 76 deg. 3 min. 747 miles. Fe 


6,''A Ship ſails hs days together, by the 6. 72 S mills na 
4 ";Carrens erng 70%: aolrdtunas: an and —- kc Hart ny hath Fe: 


wn af gene! — former'! Kit eds the Dit 

atigude is 3:deg, the Motion of the Current ig fo miles : 
by Ry is E 7en the-Ship o Empl TIED. we” the -pomey of mes Cure. 

rent; as before, Ss oo i Eh ad 
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ob fans Gigs. he finds that lt | W, 1 demans 

. that ChrrenF Jig, ana hs ſa bv N th ſai PALE 
ifrom A. towards ds ont 30 miles 5 "but Le means 
of of he Corres dhe is driyen mote Eafterly, nacnetyed Dy: from whence 
ſetting” the Cape A, it is found to bear NN Wu:fin br7ch; the Current 
ſets fromB K+ D Eaſjerly : Y therefore ths ns 
is 6 Points, that is, 67 deg; 3 vis.den 
A Dz- and the drift of the: Current:in that ti time BD. 


As the Sine of the Angle « of Defletinn BDA f 1. ET min. | _X 3 44 bel 


To the ſumple Moyion of the Ship A B,39 les | 4 
00 the Sine of the Angle afDefietion/- DA A 


Fo the Motion of the Current BD 12:14 
| "+: Sr bg JOE eT! | 

| __ _ASthe Sint of the ngleof Refle&ions. BD A 67 430m, 0344 
Ws the diſtance rat by tho Log. A B:30 miles,—————" 


**To the compound Motion of. the Ship A D 32; 74 7. —51 15 


And thus we.find that Current to ſet 1 2 < , thatis Ne; > miles 


in-6 hours; and the diſtance run to be 32 4 miles almoſt, 


That the thing may be better conceived, we will uſe two or three | 
amples more familiar and obvigustoevery man's experience ; z, yet . 


hs re id upo m the ſans Principles and Reaſons... 
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gle of 7 Thane _— 
: Ml :C0. Ar. 9.2219 
PI GI ATE "ov 
£. Defie ..26 mine: \9: $230 
hothy f Dig Ehic Stipm akbs het way good, 15 South - 
nia, Ealterly, thatis, S.S. E. 4 deg, 4 min.'Southerly. 
2: For the Ship's true Way, or compound Motion : 


5 the: Sine*&f the Deflectiqn /. DAB 18 deg, 26 min. - 0.5000 
- To the Current. p< © 0 DB 2 A. 16 2. 0.30H 
"SoiKadir, Meet Vine 7 nm; 


Toe Moticn-- © +» : Geer 

. So the-Ship's Compound Motion is FA — miles hourly, that is 
$ WET days together, by the Logs 125 Moles: but there 
Je s foget ; #228 LOS. 725 8-0 t 

7 LE ab this whale be 6h the Southwards 15 Miles an hour: : 
Lend Bt ab ſailed; ahd how far ? "3h 

The Current ſetting 1.5 mile an hour, fets'n 5 Sys: 180 Miles: 


Therefore, _ _ 
As the ſimple Motion ” AB 725 miles 7.1397 
15s to the Current | DB 180 miles bean 2 2.295% ""Y 
Jo is *Radins | 


To the Tangent of” Defetion t. DAB I3 as. 570 min, - , FR 9 50 
- | For the Diſtance. 1: OY 
As Sine-compl, the Deflections,ſ: DAB 13 deg. 57 min. - - 0.0196 
1s to the ſimple-Motion =_ 26 AB 725 miles 280p3 
So is Radins®! R 
To- the compound. Motion. AD 747 7.niiles 26 33 
So the Ship's tzue way is Weſ-outerly 13 deg. 57 min. er Sputh- 
weſterly 76 deg. 3 min. 747 miles 
6.” A Ship ſails es days together, by the Log. 72 5 miles, in a 
- Current. ſetting tothe Southwards, and then finds that ſhe hath alter- 
"ed bur Latite, 3. degrees; 34 drinanedths Motion of the Current, the 
true Rhomb; 7 kr.ue way of the Ship ?. | "FF 
'This'Queftion differeth little from the former : for ceingrhe Dif- 
ference of Latigude is 3; deg, the Motion of the Current is 780 miles : 
{0 there is given the-Ship's ny MOTT, + In the png ak pd Gur 
rent, as belore, Ec, L 
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F hel. * 
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WR 
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Bren the Cape FAY it is fo d to bear. NN. Wi:And. 
ſets from B bbs D Eafterly 3 therefore the, age 4 
is 6-Points, that is, 67 deg. 3 1s dem a 
AD, and the drift of the. Current:in that time BD " 
As the Sine of the Angle of DefleRtion ſe. BD A bp. a, EL min. | 
To the ſimple Mogion of the Ship A B,39- mls is £34 6h 4 
So the Sine of the Angle 2 OY DA nit V 
Fo the Motion of the Current BD 1253 


As the Sins'of the ngle.of f Reflections BDA 67 4: 307 me, «094 "RS. i} 


\ . To the diſtance mn by the Log A B:30 mile,———— 
- Sois Radins.. _: + : idea. als <1. dec 
"To the compound Motion of the Ship A D POL £0 ———— —1, 511 Þ 5 
And thus we find that” Current to ſet 1 2 \5< 2 that is nean.ba.. 
in 6 hours; and the diſtance runto be 32 I miles almoſt, © 3 
That the thing may be better conceived, we will uſe two « os thee 81 
Examples more familiar and obvious toevery man's experience 7 yet ES if 
grounded. Upon the ſamE Principles and Reaſons. kg | 
| s. Admit that Tulis-ftaigs bear from Billingſgate-ſtairs South-efs- & NI, 
ſoutherly, namely,” South-neſterly zo degrees, and" be diſtant "8 8. 
Poles ;, and ſuppoſe the Tide -# Ebb to run there Fo 2 * miles- F | 
hour, 607 ars ing 4: 5 1 how: "would. 4] 
"Aaeh, upon what Degree i or Point a ofthe Coin rſs, Lg thew far 
0 Yar 70 get Fete, and in what Tre 3 @- 27 N SHY ny DP's 1007 
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OP? Bc at : "Fas "Miles Dh 
| pe -DE 45 5 Mes 2 39794 
-Ds 50 deg. —— 88428 
\.To- "he ok eſo fie CTION. .k v3 Fo Bs. 23 deg. - 3 min. — 9.62895 

- Thus then the-b tio ner -froni'A'to D, being South:Weſterly 484% 
; and the Any leof JefleRt 


lection A 23 deg, 3.thin. the poſition fro Ato- 
e terly 63 deg. 3 min./:that is, WS. W. Soather- 
Abd oh mult tho © Oars xow to-go 26. tt > 5 2 
44h Thee con, ly. for' the D Dif; arice AE. "Had aL, 
ple of RefleGtion———— _—_D 50 dey ©0 dil 
Angle © "Deflection—— m——A 23 Yeg; 03 min. 
And th the fr of Incidence. -E 76: deg-'57- min, 
£ As the Sine of Flocidence x «fe E 26. deg. 57 min, 0.34370 
To the. ea: - AD $9Þoles.. -=T:90309 
- So:the.Sine of Ref " D5o Neg; oo:min. coobaS 


| To the ſ rople mon AE 135 74 Poles, ©” '* 213104 


4. Laſtly for the time; 

ng*5 $0 Poles rhake a Mile, and they : row .4 ; Miles an LEY 

' It is 1440 Poles i in an hour z bfthe proportion is, 7 | 
As the ſumple,hourly motion. - 1449 * _ < $416 

Taothe ſimple motion before. found /  19%43: - + 2.130 

© So is an hour in minutes, namely, |  - mb. -- of 7781 | 


\ To the time-requized.in minutes Dy 0 (6 ONE 
_ Ando long will they be xowing over. _ FS. 
ſuppoſe they row harder, to.go 4 ſhorter - ckt ; -amely 'to go 
oy i” pref: How Te aft min Fey go! 0 rowp reight over,” » azid 


hen-ſecing the oj 4-5 8 from A toD. is South-weſterly 40 
| 4 ws; Se Wen by TY 15 South-welterly 56 deg, I5 min, there- 
- fore. the Angle of Defieion at*A, is 16 deg. 15 min. the Angle of 
- RefleRion- D as eres 59: dg. 00min. the dd of I E is 

33 deg. 4 45, Min-g 
As the: W_y 9 ion_ p A 16 des. Th 
Toth e mpetigir© "the Tide .DE2 2 Miles 


- So the Sim ne! xne 0 *TLEntectiot [L 50 eg. Twin. : x $ 42 
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Secondly, for the ſimp!: motion. 


As the Sine of Incidence ſ. E 33 deg. 45 min—0.25526 
Is to the true diftance AD 80 Poles — — -— 1.90309 
So the Sine of Reflection D 50deg. oo min, —— 9.88425 
To the ſimple motion AE 11033 Poles————2.04260 


into Poles, i—— ——— ———— 2.190: 


To the time required———————-3;;: min——0.4803 
And fo long they will be rowing over. | | 
10. But admit a Scuiler rowing 3 miles an hour, would croſs ſtraight 
 over-at the ſame time, .upon what Point muſt he row, and how for to 
vet thither, and in what time will be doit? 
© Ferſt, for the Angle of Poſntion. 
| As the hourly motion of the Boat AE 3 miles —— —9.52288 
To the Sine of Reflection ——— —— Df. 50 deg. 9.88425 
So is the hourly motion of the Stream DE 2 : min.——0.39794 
To the Sine of Defletiori—— ——— A /. 39 deg. 40 min. 9. 80507 
Now ſeeing the poſition fron Billingepate to Twlis-ſtairs, namely, 
from A to D, is by ſuppolition to the Weſtwards of the South 4o deg. 
and the Angle of DefleQtion A is here found to be 39 deg. 40 min. 
therefore the poſition from A to E is from the South to the Weſtwards 
79 deg. 40 min. which is W. and by S. andalmoſt 1 deg. Weſterly, and 
. {0 muſt that Sculler row to go ſtreight over. | SER, 
Secondly, for the Diſtance AE. . deg.min. 
From the Angle of Reflection - D'—— —— — 50 00 
Subtrating the Angleof Deflection A —— -——— 39 40 


There reſis the Angle of Incidence > E ——————— 16 20 
As the Sine of Incidence /ZE .10 deg. 20 min, ———— .74624 
To the true diſtance A D 80 Poles ——— —— 1.90309 
S0 is the Sine of Refletion {. D 5o deg. 00. min, ———9.88425 


Foe imple motion AE 3415 Poles ——— 2.53358 
- And thus it appears, - that though the diRtance of. the two places be 
but $0 Poles, yet if according to-the: Queſtion, he rows: but: aftcs 
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' 3 miles an hour, andthe $ real fer after 2'+ miles an hour, then he 
wuk'row 34475 Poleszto go fireiglht over, © ' (© 
"4 nie  -- » Zftly, for the Time. 
Three miles is 960 Poles 3 fay then, - | 
As the imple hourly motion _ 900 -. Saws, 
To the ſimple motion before found 34155 2.53358. 
Sois an hour in minntes, namely,  Gomin. 1.77815 
To the time required in minutes 21534. + 1.32946 
. And thus it appears, that the-time requiſite to row over, rowing, 
3 miles an hour, is 215435 minutes z whereas we found before, that 
rowing there 4 3 miles an hour, they might row over in 5:53 mai- 


nutes, which is litfle more than a fourth part of the vine. 


_ There might be other, and that great variety of Queſtions of this: 
nature propofed and reſolved, -nany of good uſe in prackice, which the 
Watermen, by daily-experience without other Rules, are able to.gueſs. 

_ at ſomething nearly, ſufficing for-their -occaſrons':: My intent-in theſe 
eſpecially, 15 £0 explicate the Compound. :Motien of a Ship, 'or-other 
Veſſel, failing or rowing where there 35 a.Current:z which by.dach fa- 
milar Examples may. ſeem mote. evident..'- I cannot qnſift upon them. 
by reaſon of my other occaſions, nor ſpend that time in-theſe here 
handled, which elſe I{hould have done ;, whence if any defeqor mif- 
take ſhould ariſe, if the Reader be pleaſed to give me friendly. notice 
of it, I ſhall as thankfully accept it, and reform it. We purpoſe next 


a Queſtion at Sea, which Jet be this. 


L., There is a Current at Sea fetting Eaſt 12 miles in 24, boiurs 4 Ship 
ſails in the tinie from a certain Port Weſt-South-Weſt ſix days, and 
then returning thence, and ſailing North-Eaſt-and by North 3 days, 

| falls with the Port from whence f fot dared I demang E: ay ht 


Dead-Reckoning was outwards, and what back again,and how far theſe 
tipo Ports were afunder, and upon what Pot of the Compaſs? 


oh I TIED 


ot * 


_ © 5, let the Cuprent'fet from E towards . D, and: let! the ffi 
rort » the tecond' F, et_the Courſe outwards bound be 


S Þ-. 


repreſented by A E and the- Gy; Homewan by DA, &e. 


$outh-Wedt, therefbre the Angle at F is 25 dep; 359 min. and by the 


© * Tikereaſfon, the Angle at D'is 123 dep. 40 mM. or 56 deg. 15 min. and. 


the Angle at A 33 deg; 45 min. and E D'being the ſting of the Cur: 
_rentfor 9 days, is 108 miles, _ 
o if then, for the dead Reckoning eurwards, namely, 2 A E. 
As the Sine-of- the Angle at A [7* 33 deg, 4.5 ffi, ————— Texas 
* Tothe LineDE 108 miles— —-—— ————,03 34. 
So is the Sine'of the Angle DJ. 56 deg. 15 min,—— —— 91985 


To the Line A E————— 7475 ; miles —: 2.20853 

_ Thus AEhis Dead Reckoning outwards is 161+. 2 

| £2 Secondly, for AD + | 

| Asthe Sine of the Angle D'AE/. 33 deg. 45 min—————-.2 5526 

Is tothe LineD E—— ————t08 _———— 03342" 

30-is the Sine of the Angle D- t. A /. 22 deg, 3o min. =9 {up $4 
To; the Line AD——————74t mils —— - 


1.37152 
Which 74? miles'is the Dead: Reckoning homewards. Fe Fe 
Thirdly, for the [Angle DAFs DFA. 


The fide AD is found———-74 4 miles. 
The ſide DF for three days 1 is 36 miles. 

. The Sum of both is — 110; 7, 

- Their difference is— 38-2. 


The Sum of the Angles DA : and DFA 56 deg, 15 min. 


- Fhe half Sur i _ —- 28 deg. 7: min. 
T he Proportion | hh 
As the Sumof their [tles — — I 10; on ——_ 95703. 
* I to: their difference——— ———38-;7 — T4 
So. is the Tangent of — ————— —_ 38 deg-07-._ 07; 972706, 


| To the Tang vent Of ——— co— 
Which «ded together, make the Angle DF ry 38 deg. 39 3 3" 


And ſceing, the Rhomb-from # to D is Eat}; and the Angle D FA . 


$8 deg. 39 min 4. therefore the Rnomb- from-F to A is to the North- + 


wards of the Eaſt 38 deg, 39 min. + 3 that is, N. E. by E. almoſt half a , 


Point Northerlyz which is the Rhomb from: 16 OED Port to the tyſt... 
' +Laftly, for A F thediſtante of theſe two: Ports. | 


As the Sine of the Angle  DFA*/. 38 deg. 39; WE: : 
To the Dead-Reckoning | EN 
homewards © AD 744 Miles 1.87152 


"$6 he" Sine of the Angle . D7. by ; deg, 14 MIN. 9.9 1985 


And foraſmuch as DE. is an Eaſt and. Welt Eine, and* AE Bll | 


* Þ 
: F 


10 10 deg. 32 mi 32 min. 9. 26932 H 


_—_— % q 
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= .-- que, ueſtions of i ike nature might be pur ſed, "which to 
my —_ theſe will not be difficulc. po 


hele Principles a little enlarged, may further with a few Experi-. 
- ments be applied in the diſcovery of ſome Myſteries in,.com _ 
motions, not yet divulged, tho mote gs. by fundry 
Men iti ſeveral parts of Europe: but theſe we ſhall not act orefont; 


12. To find where there is a Current at Sea; alſo which w 
_ it fats, and how faſt. - 


- This may by Jone by comparing the Reckonings: Gutwards with the 
Reckonings homewards, whereof'we ſhall give an Example or two. 
Firſt, Admit a Ship fil from a certain Port, by. one or ſeveral 
Rhombs or Diſtances, till ſhe arrive at the. ſecond, and there find, 
reckoning by Courſe and Diſtance, that ſhe is more Southerly than the 
Port from hich ſhe departed by 541 Miles, and more Weliterly,by 

- 145 Miles: But by the 6% M homewards, when he arrives again 
at the firſt place, he finds. himſelf to the N orthwardsof the ſecond F4l. 

' miles, as before, and to the Eaſtwards 305 miles. Now ſuppoti Ho 
was 3 days outward bound, and 5 days homewards bound, I would 
know which way the Current ſets, and how faſt? Here, becauſe. the 
Eaſterly Diſtance homewards is- greater than the Weſterly Diſtance 

—— therefore from the Eaſterly Diſtance 305 miles, ſubtraf the 
Weſterly Diſtance 145. miles, the remainder being 160 miles, is:the. 
motion of the Current to the Weftwards. - 

And: thus it appears, that the Current ſets to the Weſtwards, 160 
miles in $ days, that is, 20 miles a day, or + of a mile every hour.. 

2 Example. Admit a Ship fail from the Summer Iands, by ſeveral 

|Rhombs and Diſtances, tiU ſhe arrive at Cape Codd in New- England, 

- namely, fromthe Eaft part of Summer-I[ads, (the Variation being 

. allowed) firſt, North 20 miles, and then N. N. W. 1 56 miles ; the 
ſecond day N. by W. 180 miles 3 the third day North 90 miles; the 
fourth £6 North-Eaſt 88 miles, and o arrive at Cape Codd: Then _ 

by theſe Courſes and Diſtances we may gather by the foregoing Table, 

that Cape Codd ſhould by this'Reckoning be to the Northwards 487 

miles; and to the Weſtwards 30 miles, as here appears. | 
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| North 20 Mules *\ — 
[North North-Weſt 150 Miles — | 124 

| North by Weſt 180 Miles ——{ 176 5} 

North 90 Miles —— — —— JO © 


North Eaſt 88 Miles ——=—— | 62 2| 


' -528 Miles (487 3] 


ow ſuppoſe ſhe ſail-back again from Cape Codd towards the Synmer-INands, the 
firſt ' day S.'S; W. 150 miles, the ſecond day $. S, W, 160 miles, the third day 


S, by W. 130 mites, the fourth day South -14o nules, the fifth day Eaſt 110 miles, . 


and ſo be come again to the Eaſt part. of the Symmer-Iſhands, 


| 


| 


: 
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Theſe Courſes and Diſtances make, as here appeareth, the Summer-Iflaitds to. © 


be.to the-Southwards of Gape Cold 554 Miles, and to, the Weſtwards 40 Miles 
"Therefore by this4aſt Reckoning back agdh 30 Miles, 


which ſheweth that the Current m that rime, namely; - in nine days, hath ferro the 


Northwards 69-Miles, -and to the Eaſtwards 64 Miles 3 thar is, North-Eafta little 


Northerly, 93 Mites, as by the foregoing Table dothrappear, which is 10 * Miles 
every day. wh Wh) Gly 4H ki 


foregoing Problems) by the DafFrine of Plain Triangles, - 
| — 
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+ NET Toy mt) ney | North.1 South. ; Eaft.- 1 Weſt.. 
: Hon ETD Nt ee ye POTTER 8 OT We IO — | ——e—tmn 
[South W. 150 Miles ———|—— | 138. 6] | 57..4| 
South S.'W.160 Miles ——|—— | 147. 8] ——-|- 6. 3], 
| South by W. 130 Miles ——|—— | 127. 5 25..3], 
South 140 Miles —————|— | 140-0] ——|—— 
Eaſt IIO Miles - TS pwn” m— I TO, Ef —_— 
' 690 Miles. | -— $54. ©; 110. O 144. of: 


| pn nog ; FFO ©| 


| in, Cape Codd ſhould beto the' Eaft- 
wards of the Summir-Iſtands 554 Miles, andto the Eaſtwards 34 Miles, whereas - 
by the. former Reckoning outwards 30 Miles ; fo that the difference of theſe-rwo - 
Reckonirgs ourwards and back again, 15 67 Mites Northerly, and 64 Miles Eafterly; . 


what we have here done by the Table, might- have been done” (as the - 


* 
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BE. Mariners | Negative; containing the Art of > m_ I z.79 
Gauging, Gfinnery, Aſtronomy, Dyalling, and Forrifica af 0 | 
San. Sturmy. Folio. 1 
The Coaſting-Pilot 3 ith new Sand<drapghts. - By 7. EY 
The Mariners new Kalender; BY Nathaniel Callan, 
The Sea-man's:Ralender, By Hemy Philips. | | 
The Sea-man's Practice, - By Riche Norwood, = , 
_ -- Norwood's Dofrine of Triangles with bogarichms, exactly correRted, atid 
b# much enſarped by the Author. 
Practical Navigation, being an IntroduRion to the whole Arc; 3 the fourth 
:* Edition, carefully.correQted. By 7. Seller. 
' The Sea-mati's Diftionary, or the Expoſition and Pemonſiration of all the | 
” partsand things belonging ro a: Ship." By Sir Hemy: Manwaring, , 
The Sea-man's Glaſs, ſhewing rhe -uſe; of the - Platn-Scale 1n Navigation, 
"AIIOOs and Dyalling, * 
The Sea-man's Companton,” teaching Arithimerick, Geometry, Trigonome- 
+. UP, Navigation,. and. Aſtronomy, By Matthew Norwnd. 
ho DE Compleat Cannoneer, ſhewing the Principles and Grounds of rhe Art of 
Wncry's as io ſeveral Fire-works for Sea and Land. 
| feguard of *Sailers, andPilors Sea-Mirror'3 deſcribing the Sea-Coaſts 
| of England; cortand; Ireland, France, Holland, Denmark, Norway, &c. according 
- tothe neweſt Waggoner, with riew. Sea-Charrs 3. 4 Book very uſeful. 
- The Compleat Modelift ; ſhewing how to raiſe the Model of any Ship or 
3 Veſſel, either in- Proportion or out of Proportion ; and to find the length and 
| bigneſs of every Rope 1n all Veſſels exactly, with the weight of their Anchors 
' - andiCables. Alſo the Boatſwains Art... By H. Bond, - 
* The-Complear Shipwright, reaching the Proportions uſed by experienc'd 
-- Shipwrights, according to their cuſtom of building 3 with the drawing of a 
4 Draught,che niaking and marking of a bend of Moulds;both by Arichmetick and 
- Geometry. ' By Ed, Biſhnel. 
_ - The Geometrical Sea-man, ſhewing three kinds of ſailing, by the true 
** Sea-Chart, -Mercator's Charr, and by a. Great Circle ; with rwo Trayerſe-Tables 
- added by A. Philds, | 
: "Norwood Epitome applied to Plain and Mercator” s Sailing, with uſeful Tables 
= it Navigation, carefully Corrected, &c. | 
An Epitome of Navigation, By H. Gellibrand. , 
- The Mariner's Compals reQified 3, a Book furniſhed with Tables of Hours 
- and Azimurhs, uſeful oe Navigatien, calculated from oo deg, ro 60 deg, of Lati- 
"rude » with the uſe of ; By can in Navigation. ; By Andr.Wakel, - 
_y Mathemarical ES by Mr. Philips, Navigation, Gurnery, Dyaling, ; 
. Surveying, Gauging z with a Table of Lo garithms, to'10000, *-* | 
. There axe alla fold all: ſorts of Merhendica] or Sea-Books..in Engliſh. br - 
- Books of any os Subje& ,as Divinity, Hiſtory, Poetry, cc. Wa oniers, and 2 
Sea-Cbarts, for all Parts of | the World ; all forts of Paper and Paper- "a 
| - -- ruld, orunrul'd, at the cheapefi'rate 3 alfo Bibles, or any other Books new 
4 bound and aka 4 dand = bet : Wrong Tok, | Pets Wat, Waſers, Pencils, Sf. be 


